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Abstract 
Knowledge transfer in action: a study in the selection and 
interpretation of themes from history of science scholarship for 
museum exhibition. 
Over the past decade, curators and academic historians of science have 
called for greater inclusion of current scholarship within new exhibitions 
presented in science museums. Traditionally, such museums in the UK 
and abroad have presented a technical history of science based on their 
core collections of industrial machines, scientific instruments and 
laboratory apparatus. In contrast, historical scholarship over the past thirty 
years has diverged towards a more social narrative that considers ideas, 
personae and communities within a general historical context rather than 
technological and functional detail. In the past five years research councils 
in the UK have sought to increase the transfer of historical scholarship 
from academia into popular culture via the museum interface. 
This thesis specifically considers the knowledge transfer between 
academic historians of science and curators of science museums. To 
investigate the challenges of this process, six case studies on the 
historical literature regarding the nature of trust between scientists were 
developed into a display. This display was then reviewed by audiences of 
historians, curators, physics students and adult visitors to the Science 
Museum, London. 
3 
From this process of creating and evaluating a museum display based 
upon recent scholarship, I argue that knowledge transfer exhibitions are 
welcomed by visitors to museums of science, but a number of challenges 
currently hinder this process. These challenges include convincing 
museums to present scholarly displays, increasing historians' awareness 
of the research opportunities available within museum collections and 
persuading historians to engage with non-specialist audiences. With 
adequate financial support and formal recognition from academic funding 
bodies, I believe that many of these challenges could be lessened. 
Despite its focus on the history of science community, the studies and 
conclusions of this thesis are almost certainly of relevance to the issue of 
knowledge transfer in the wider museum sector. 
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Chapter 1  
Introduction 
1.1 The key objectives and outcomes of this project 
This dissertation considers the challenges involved in the selection, 
interpretation and public reception of recent history of science scholarship 
within museum exhibitions. In recent years, historians of science have 
voiced concerns with regard to the lack of scholarship in existing 
exhibitions within museums of science. At the same time, government 
bodies have sought to improve the transfer of knowledge and ideas from 
humanities research into exhibition content. In this dissertation I argue 
that creating exhibitions based upon recent history of science scholarship 
can fulfil several aims of knowledge transfer. The results of my research 
confirm that collaboration between academic historians and curators of 
science can enrich exhibition content and reveal new opportunities for 
research. Furthermore, the inclusion of history of science scholarship as 
exhibition content is welcomed by museum visitors who seek a different 
perspective on the function of science within a wider social and historical 
context. This alternative perspective on science could provide museums 
with additional exhibition material and contribute towards their role as 
centres of cultural exchange. 
In this chapter I outline the framework of my project and its place 
within the knowledge transfer programme between academics and 
museums. In section 1.2 I describe in more detail the background to this 
-16- 
project. I examine the rationale behind the government's knowledge 
transfer programme and assess the general reasons why academics and 
curators believe that such a programme can offer mutual benefits. In 
section 1.3 I focus on the debates voiced within the history of science 
community regarding the representation of scholarship in museums. Both 
the historians and curators recognise the benefits of collaboration to their 
own work. In terms of public benefits, both the curators and historians 
advocate the creation of exhibitions containing scholarship to provide 
visitors with a wider social and cultural history of science, although there is 
little consensus on how this should be achieved. 
Finally, in section 1.4, I explain the scope, methodology and 
structure of this dissertation. The main tools of my research were a series 
of display cases and posters which I devised from historical case studies 
featuring aspects of trust between scientists. I then used these display 
items to gauge reaction from curators, historians, physics students and 
visitors to the Science Museum, London. These display items enabled me 
to question each group about their views regarding the inclusion of 
scholarship within exhibitions. 
1.2 Background to the project 
This study is in response to a directive by the Arts and Humanities 
Research Council (AHRC) to enhance knowledge transfer between 
academia and general society. Created in 2004, the AHRC's knowledge 
transfer programme of collaboration between academic and public 
institutions is based upon the following principle: 
-17- 
To exploit fully the new knowledge and learning that are 
generated in higher education institutions, they have to be 
applied to areas of life where they can make a difference. 
AHRC (2005)1  
One of the key desired outcomes of this agenda is to derive national 
economic benefits from the creative industries such as architecture, 
fashion, computer gaming and the performing arts. 2 Although the 
knowledge transfer programme covers a broad spectrum of subjects and 
industries, this thesis will focus on the history of science research 
community and the use of museums 3 as a public interface for this 
scholarship. The aims of this knowledge transfer programme have 
implications both for museums themselves and for their wider influence 
within society. By promoting the use of knowledge transfer to create more 
scholarly exhibitions, the AHRC aims to boost the economic power of 
museums as focal points for both urban regeneration4 and tourism5. It is 
also envisaged that the inclusion of wide-ranging scholarship will enable 
museums to function as a place for exchange between peoples of different 
cultures, while still contributing to a sense of national identity.6 
1 Arts and Humanities Research Council (AHRC) (2005) paragraph 1, p1. 
2 A full definition of the term 'creative industries' and the sectors encompassed can be 
found at Department of Culture, Media and Sport (DCMS) (2008). 
3 The Museums Association agreed a definition for 'museum' in 1998. It says: 'Museums 
enable people to explore collections for inspiration, learning and enjoyment. They are 
institutions that collect, safeguard and make accessible artefacts and specimens, which 
they hold in trust for society. This definition includes art galleries with collections of works 
of art, as well as museums with historical collections of objects.' (Museums Association 
(2008)) 
For examples of regeneration projects see Department of Culture, Media and Sport 
(DCMS) (2005b):10, paragraph 4. 
Statistics show that four out of five top tourist attractions in England are museums 
(Museums, Libraries and Archives Council (MLA) (2004):2) and museums and galleries in 
England have a combined attendance of 77 million visits per annum (Arts and Humanities 
Research Council (AHRC) (2005):4, paragraph 11). 
6 The AHRC believes that '[museums play a part] in contributing to social cohesion and 
ethnic inclusion; in promoting economic and social regeneration; in inspiring creativity and 
innovation; in creating social capital and networks; and in generating civic, community 
and national pride and good citizenship.' (Arts and Humanities Research Council (AHRC) 
(2005):4, paragraph 11) 
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According to the AHRC and other government bodies such as the 
Museums, Libraries and Archives Council (MLA), knowledge transfer will 
enhance research both within museums and Higher and Further Education 
institutions: 
This would result in the establishment of research 
mechanisms to ensure the engagement of high-quality 
research for special exhibitions, the reconceptualisation and 
re-display of permanent collections, and conservation, as 
well as ensuring cultural policy research was supported for 
the museums and galleries sector. Furthermore, it would 
produce a research network of national museums to support 
this strategy and establish research support mechanisms for 
regional museums.' 
AHRC 20057 
A consultation by the Department of Culture, Media and Sport (DCMS) in 
2005 revealed a variety of responses from the museum sector to the 
proposed knowledge transfer programme. 	Overall, respondents 
acknowledged that research was a crucial function of museums in areas 
such as collections, conservation and exhibitions. One respondent 
proposed that museums should promote themselves as places of 
academic debate, 8 perhaps in an effort to enhance the perception of 
museums within academia as centres of scholarship rather than just 
interpretation and display. 
The relationship between academia and museums is a key theme 
outlined by several respondents. According to museum professionals, 
Higher and Further Education researchers are often unaware of the 
primary source possibilities yielded by museums and their collections. 
Suggestions were made to increase collaboration between the two sectors, 
although they recognised that institutional limitations, such as concerns 
Arts and Humanities Research Council (AHRC) (2005):4 paragraph 12 
8  Department of Culture, Media and Sport (DCMS) (2005a):12 
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over the impact of collaboration on the Research Assessment Exercise, 
may hinder such schemes.9 While the DCMS consultation did not directly 
address participants in academia, the summary of museum sector 
responses demonstrates that curators acknowledge the benefits of such 
collaborations. These include greater intellectual perspectives and context 
on exhibition content that have the potential to enhance museum 
exhibition material. The report also advocates the benefits of collaboration 
for academia itself, such as increased visibility for the sector through 
museums and the potential of generating enthusiasm among young 
people for further studies in higher education.19 Many of the conclusions 
of this thesis are pertinent to the issues raised above. 
1.3 The debates raised by curators and historians of science  
regarding scholarly content within exhibitions  
Having considered the general opinion of museum curators and historians 
with regard to knowledge transfer, I now focus my attention towards the 
specific collaboration between curators and academic historians of 
science. Over the past twenty years there have been sporadic debates 
within the historical literature concerning the visibility of scholarship in 
exhibitions. All of these comments have been made by curators who 
originally trained as historians of science. Unlike traditional technical 
displays of scientific instruments found within museums of science, these 
commentators advocate the inclusion of display material about the 
9 Department of Culture, Media and Sport (DCMS) (2005a):13 
10 Department of Culture, Media and Sport (DCMS) (2006):9 section 2 
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workings and processes of science rather than its triumphant products." 
These calls for social history narratives within exhibitions reflect the 
changing emphasis within history of science itself which has migrated from 
the technical focus of museums. Curator Robert Bud describes this 
division of interests: 
...the post-war years, which saw an efflorescence of paper-
based historiography of science, saw too a decoupling 
between the interests of academics interested in intellectual 
process and of curators focused upon their objects. This 
decoupling meant that the history of science of which the 
Museum was the public space, was somewhat distanced 
from the burgeoning academic discipline.12 
All commentators appear to agree on the benefits of increased scholarship 
on display, both for museums and their visitors and academic historians of 
science. For museum audiences, the commentators envisage critical 
displays that offer a social and cultural perspective on science. Curator 
Jim Bennett suggests that this sophisticated approach, currently lacking in 
displays, could offer an antidote to the 'simplified, sanitized, trickle-down 
account [..] of recent scientific theory.713 Bud recommends that this social 
narrative should be extracted from the numerous meanings of historical 
artefacts 14 which can then 'facilitate the citizen's re-assimilation of 
knowledge and action within their own cultures.'15 
There is less agreement among history of science curators on the 
most effective means of interpreting the social context of science. For 
example, museum specialist and historian of science Ken Arnold suggests 
using a variety of different media and approaches to illustrate these 
11  Shapin, S. (1992); Arnold, K. (1996) 
12 Bud, R. (1997):49-50 
13 Bennett, J. (1998):179-180 
14 Bud, R. (1995):3 
15 Bud, R. (1995):3 
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processes16, while others firmly root their views in the interpretation of 
objects and their meanings. Bennett cautions that we should not be 
creating a museum to commemorate the history of science as a discipline 
itself. Instead, we should use history of science scholarship to challenge 
existing assumptions and interpretations of artefacts,17 particularly as the 
role of objects is threatened by the dominance of minimalist and highly 
contrived environments in modern science museums and centres.18 As 
Bennett observes, the only reference to history made in these centres is 
the display of a few nominal artefacts. These objects are used to illustrate 
the progress of contemporary science rather than focus our attention on 
previous ideas and contexts.18 In addition to science centres, curator and 
historian of science Liba Taub also calls for more history of science to be 
included in displays within history museums. This approach would 
emphasise the role of science within a wider cultural context.26 
For historians, the benefits of collaboration with museums appear to 
be the increased opportunity for using primary source material and as 
platforms for raising public awareness of historical research.21  Yet while 
there is a consensus on the positive contribution of increased scholarship 
on display, there are differences in the recommended solutions to 
enhance interaction between academic historians and curators. Curator 
and historian of science Richard Dunn has promoted the research 
potential of the collections of the National Maritime Museum in two 
16 Arnold, K. (1996):76 
17 Bennett, J. (2005):606-607 
18 Bennett, J. (1998):174 
19 Bennett, J. (2005):606 
2° Taub, L. (1998):42 
21  Bennett, J. (2005):605 
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publications of the British Society for the History of Science, in a bid to 
encourage more interest from historians. 22 Both Bud and Bennett 
acknowledge the recruitment of academic historians of science as curators, 
starting in the Science Museum in the 1970s and continuing today at 
museums in Oxford and Cambridge. 23  Despite these common links 
between academic historians and curators of science, the likelihood of 
scholarship appearing within exhibitions still remains relatively low. This 
project will seek to identify the practical and conceptual barriers which 
prevent this knowledge transfer. 
Many of the commentators mentioned previously have made their 
own suggestions for facilitating the inclusion of scholarship within 
exhibitions. For Bennett, the need for change lies with museum practice in 
order 'to make use of the opportunity for collections to count in the history 
of science.'24 Bud and Taub make a stronger plea for more cooperation 
from academic historians of science to transform museums of science into 
`a forum for a community of historians dedicated to meeting the challenge 
of using objects to communicate.'25 Taub extends this further with a call 
for historians to offer museums advice in aspects of collecting, 
documentation, interpretation and education of history of science 
objects, 26 although in reality this collaboration may be hindered by 
institutional preferences and idiosyncrasies. 
Enhanced collaboration does not necessarily translate into greater 
opportunities for exhibitions directly based upon history of science 
22 Dunn, R. (2007); Dunn, R. (2009) 
23 Bud, R. (1997):50; Bennett, J. (1997):45 
24 Bennett, J. (1998):173 
25 Bud, R. (1997):50 
26 Taub, L. (1998):43 
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scholarship. 	Each museum has its own criteria for selecting and 
interpreting a variety of exhibition topics, all of which have to be congruent 
with the museum's brand and the expectations of its visitors. For example, 
each museum has its own exhibition schedule which determines whether 
new exhibitions will have a historical or contemporary focus. 
Furthermore, curators may prefer to propose exhibition topics that 
demonstrate their own research rather than that of external historians. 
This knowledge transfer between academics and curators, however, is not 
envisaged by these commentators to be a one-way process. Bud cautions 
that historians themselves will need to 'better understand the interfaces 
between official and popular cultures, and the ways in which key issues 
can be raised.'27 As we shall see, my research will uncover some of the 
challenges faced in using museums of science as an interface between 
academics, curators and non-specialist audiences. 
As can be seen from the references, this debate was highly active 
during the period 1997-1998 and resurfaced again in 2005 with Bennett's 
comments, but apart from this, there is little ongoing debate about the role 
of history of science in museums, at least within the printed literature. 
Individual events at institutions such as the 'Communicating Medicine' 
conference at the University of Manchester in March 200828 have sought 
to enhance collaboration between academics and museum professionals 
but these events are generally localised with limited overall impact. The 
AHRC's Knowledge Transfer programme thus provides an ideal 
opportunity to explore the realities of collaboration between academic 
27 Bud, R. (1995):13 
28 Barnes, E. (2008) 
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historians of science and curators to enrich future exhibitions and to 
enhance the public visibility of the discipline through the museum interface. 
1.4 Scope, methodology and structure of this dissertation  
This thesis will specifically address the process of knowledge transfer from 
the academic history of science community into science museums. Since 
the history of science scholarship covers a broad spectrum of topics this 
thesis is mainly limited to the physical sciences. This decision was made 
for two reasons. Firstly, the physical sciences are prevalent throughout 
the main history of science literature and are indicative of current trends, 
as desired by the AHRC. Secondly, existing science museum exhibitions 
generally focus on the history of medicine and technology due to the 
availability of artefacts from these fields, whereas the objective of this 
thesis is to specifically highlight history of science scholarship. Within this 
category of the physical sciences, I have also limited my scope to consider 
academic scientists rather than those involved in industrial research and 
development. Again, academic science is more extensively examined in 
the historical literature, possibly as a result of the private nature of 
industrial research records. From an interpretation perspective I also 
reasoned that visitors would prefer to see material relating to named 
individuals rather than faceless groups of scientists working in giant 
corporations. 
When my thesis was originally devised in 2005 there were plans at 
the Science Museum to develop a history of science gallery. Based upon 
the themes of belief, power and trust, this gallery was envisaged to include 
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case studies sourced from relevant aspects of historical scholarship. This 
gallery has now been postponed but my project is still based upon the 
principle of interpreting history of science on the theme of trust for 
museum audiences. 
In this project I develop and evaluate an exhibition based upon the 
theme of how trust is an essential part of the working relationship between 
scientists. By partaking in the curatorial process myself, I was able to 
glean insight into the challenges of this task. This approach is not new - 
there have been several studies of exhibition development, such as 
Sharon Macdonald's anthropological analysis of the Food for Thought 
gallery at the Science Museum29 or Christopher Wilk and Nick Humphrey's 
account of producing the British Galleries at the Victoria and Albert 
Museum.39 The originality of this thesis lies in its perspective; embedded 
both within the history of science community and the Science Museum, 
London, my approach to this exhibition is both academic and curatorial. 
Although I did not work directly with the historians who conducted the 
original research which featured in my exhibition, I was able to discuss 
concepts with my academic colleagues. Similarly, I sought advice from my 
curatorial colleagues on the feasibility of potential objects for display. In 
this way, I adopted an intermediary role between understanding the 
historical literature and interpreting these concepts through material 
culture. Thus, the originality of this project lies in my unique approach of 
actively mediating between historians and curators of science. 
29 Macdonald, S. (2002) 
30 Wilk, C. and Humphrey, N. (2004) 
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Despite my affiliation with the Science Museum, my work was 
essentially free from the constraints of working within a museum, such as 
pressures to work on other exhibitions and projects or directives from 
museum management. While, as we shall see, this outsider perspective 
created some difficulties of its own at times, it also enabled me to critically 
assess the reality of creating an exhibition derived purely from scholarly 
themes. In contrast to previous exhibition studies, I also explicitly address 
the challenges of knowledge transfer between academics, curators and 
museum audiences. 
These challenges will be addressed in the form of the following 
three questions: 
• What is the relationship between academic historians of science 
and curators based in science museums? 
• What are the challenges of interpreting scholarly themes for display? 
• Are museum audiences interested in a display based upon themes 
from the history of science? 
This thesis will explore these questions in the following chapters. After 
the introduction, chapter 2 presents a review of past and present museum 
exhibitions based upon history of science scholarship to provide 
background material for my own investigation. I review the following 
exhibitions: Science in American Life (Smithsonian Institution National 
Museum of American History, Washington DC), Manchester Science 
(Manchester Museum of Science and Industry) and Empires of Physics 
(Whipple Museum, Cambridge). 	My review highlights the different 
opportunities for the inclusion of scholarship at these national, regional 
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and local museums. As we shall see, small local museums embedded 
within an academic department are more likely to accommodate scholarly 
exhibitions than larger institutions where appealing to wider audiences is 
paramount. For comparison I also review The Chronicles of Froissart 
(Royal Armouries, Leeds) as an example of how historical scholarship in 
another discipline (in this case, French medieval warfare and manuscript 
production) can be interpreted for display within a museum environment. 
In Chapter 3 I review the recent31  historical literature on my chosen 
display topic of the working trust between scientists in order to establish a 
content base for my exhibition. I consider the role of trust at a number of 
different levels, from trusting in the scientist as an individual to the large 
scale trust between international groups of scientists. Chapter 4 outlines 
my selection and interpretation of case studies from the literature review 
and explains how I translated these themes from abstract written concepts 
into an exhibition format of display cases and posters. This chapter also 
explores the use of material culture from the Science Museum's 
collections within a scholarly exhibition. 
In Chapter 5 I describe and explain my results and analysis of my 
evaluation programme. In order to assess the effectiveness of my 
knowledge transfer process I presented my display material to curators, 
historians, physics students and Science Museum visitors. This evaluation 
programme enabled me to gauge public reaction and interest in this 
scholarly history of science. 
31 Approximately from 1975 to the present day. 
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Finally, I summarise the key conclusions and implications of this 
study in Chapter 6. Based upon my experience, I conclude that 
exhibitions based upon history of science scholarship can fulfil all three 
aims of the AHRC's Knowledge Transfer programme. Through active 
mediation between historians and curators of science I was able to identify 
new avenues of historical research and produce enriched exhibition 
content on novel themes which are seldom displayed. The results of my 
evaluation programme indicate that both professional scientists and non-
specialist museum visitors would be interested in viewing exhibitions which 
present the social and historical context of scientific research. This 
positive support confirms the potential role of museums to act as centres 
of cultural exchange with regard to the history of science. 
While these outcomes are greatly encouraging with regard to the 
potential for knowledge transfer, my research has also uncovered a 
number of challenges within this process. Although collaboration already 
exists between curators and historians of science, its scope is mainly 
limited to academic discussions between individuals; there is little 
collaboration on exhibition content. Consequently, I argue that curators 
and historians of science need support from funding bodies and museum 
management in order to create a formal framework of exhibition-focused 
collaboration. Equally, I believe that historians of science need to engage 
more with the public outreach of their work. With an enhanced public 
profile, I believe that historians will be actively sought by museums of 
science as sources of expertise and will thus raise the likelihood of 
collaboration and knowledge transfer. 
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Chapter 2  
Displaying history of science scholarship in museums 
2.1 Introduction  
As part of the planning process for my study I reviewed a number of 
existing exhibitions which are based upon recent scholarship in the history 
of science. My purpose was to assess the current conceptual and 
practical challenges involved in the process of knowledge transfer, as 
witnessed by stakeholders such as academic historians of science, 
curators and museum visitors. By critically analysing existing attempts by 
museums to display scholarship, both for the history of science and for 
other kinds of history, I was able to uncover the key decisions, agendas 
and outcomes of knowledge transfer from the perspective of these three 
stakeholders. I also gained a number of practical insights which were 
beneficial in the development of my own exhibition. In the first instance, 
the reviews enabled me to identify the potential scope for injecting 
scholarly themes into existing displays. This thought-process inspired me 
to consider the possibilities for including scholarship within my own 
exhibition. 	Equally, the reviews enabled me to identify different 
interpretative approaches and to assess their impact among target 
audiences. 
From these reviews I ascertained three core factors that affect the 
amount and type of scholarship present in science museum exhibitions. 
The first and most fundamental consideration is authorship i.e. who 
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decides which themes and ideas are incorporated into the final exhibition 
narrative. This may be influenced by external advocates such as 
academic historians, practising scientists, politicians and the public. 
Internal advocates within the museum, such as curators, designers and 
senior management, will also contribute to the exhibition authorship. As 
demonstrated by the findings of this chapter, the different opinions and 
perspectives of these contributors can greatly alter the amount and type of 
historical scholarship contained within exhibitions. 
Many of these stakeholder opinions are determined by the second 
factor: the nature and identity of an individual museum. Large national 
museums are regarded by external advocates as monuments to national 
achievement and any exhibition that includes scholarship of a more critical 
approach may be subject to controversy within the public realm. For 
smaller museums, authorship may be limited to influences within the 
institution itself. 	In this instance, authorship is less contentious and 
curators may be able to incorporate more radical ideas from historical 
scholarship. 
Finally, my third factor is the availability and interpretation of 
artefacts. The origins and nature of a museum are reflected within its 
collections, from the industrial artefacts seen in museums founded during 
the nineteenth century, to the rare and beautiful objects seen within 
specialist museums. The original basis of these collections determines 
the type and availability of objects for display. Despite having extensive 
collections comprised of thousands of objects, most museums of science 
have few objects that are relevant to current history of science scholarship. 
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While museums continue to extend their historical record of science 
through material culture, academic historians have diverged towards two-
dimensional archival sources. These paper-based items, such as 
scientist's notebooks, diagrams and experimental results are challenging 
to display. From the museum's perspective, these items usually require 
expensive display conditions such as low light levels and dehumidifiers, in 
order to meet stringent conservation requirements. Many archives will 
only loan such items for a few months; for longer exhibitions, museums 
have to pay the additional cost of commissioning replicas. 
From the visitors' perspective, these paper sources are often 
handwritten which makes them very difficult to read. The notes only offer 
a snapshot view of scientists' work and need additional labelling in order 
for them to be situated within the historical context and narrative of the 
exhibition. In contrast, collection objects are usually three-dimensional 
pieces of hardware which often have fewer conservation constraints and 
have an immediate visual appeal to visitors. If the objects belong to the 
museum collections then there are fewer restrictions on the length of 
display, unlike the paper sources mentioned above. This ease of display 
and interpretation means that curatorial research based upon collection 
objects is more likely to be displayed than academic research based upon 
problematic paper-based artefacts. 
This chapter details my investigations into these three core factors. 
In the first half I review the current inclusion and interpretation of history of 
science scholarship in several kinds of science museum, both in the UK 
and abroad. Some of these museums, particularly the national museums, 
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were established before the emergence of the history of science as a 
distinct academic discipline in the second half of the twentieth century. 
Consequently, these institutions have struggled to incorporate historical 
scholarship within their existing function and displays. These museums 
were initially founded to cater for a specific purpose, such as the 
pedagogical role of technical museums in the nineteenth century.32 While 
this original purpose may no longer be immediately obvious in the 
museum's current interpretation, the founding ethos can still be seen in the 
nature and scope of the museum's collections today. This section will 
consider the implications of these legacy collections for creating 
exhibitions based upon current history of science scholarship. 
In the second half of the chapter I focus on four exhibitions based 
upon scholarly themes: three based on the history of science and one on 
medieval scholarship for comparison. These case studies will enable me 
to assess the challenges involved in the knowledge transfer between 
academic historians and curators of science. 
2.2 Current museums of science 
In this section I outline the variety of science museums available today 
and comment on the present and potential use of scholarship within their 
displays. This analysis will provide me with an overview of the current 
state of knowledge transfer between scholarship and exhibitions. 
32 In the past twenty years, historians have sought to deconstruct the role of museums 
within the development of science itself. Somewhat ironically, this scholarship concerning 
their purpose and provenance is rarely displayed within museums themselves. An 
exception to this is the Deutsches Museum, Munich, where there is a permanent gallery 
of its history, ranging form iconic artefacts from the original collections to more mundane 
aspects of the museums history such as tickets, former guidebooks and wardens' 
uniforms. (Deutsches Museum Munich (2008)). 
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Previous museological reviews33 have adopted a chronological overview 
of science museums, charting their rise from early aristocratic collections 
to technical museums for apprentices followed by the industrial showcases 
of the nineteenth century and the emergence of the interactive hands-on 
science centres of the twentieth century. Using a similar chronological 
approach, I will extend these genesis reviews to the present by 
commenting on how the origins of different science museums continue to 
influence the available collections and interpretation seen today. 
The core assessment of my review will be the inclusion and 
interpretation of history of science scholarship. The variety of science 
museums currently available means that there are many different 
opportunities for displaying such scholarship to non-specialist audiences. 
Science museums of the nineteenth and early twentieth centuries, as seen 
in London, Chicago and Munich, often encompassed a broad spectrum of 
subjects, such as engineering, transport, industry and laboratory 
apparatus. As we shall see in my review, separate museums that 
specialise in contemporary science, the history of technology or the history 
of science have become increasingly prevalent during the twentieth 
century. This raises the potential for creating exhibitions derived from 
historical scholarship that can be tailored for relevant museums. Such 
subject-specialist museums are more likely to attract a select but 
interested audience who may appreciate the level of detail and 
sophistication offered by displays based upon academic scholarship. 
33 See Butler, S. (1992) for a comprehensive review of the history and variety of science 
and technology museums. Chapters 1 and 2 of Danilov, V.J. (1982) present a useful 
overview of science museums, although Danilov's critique is mainly based on the 
museums' use of interactive exhibits. 
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The potential narratives which could be exploited at such venues 
will also be discussed in this section. The process of recognising these 
possible narratives enabled me to later identify similar opportunities within 
my own display. As mentioned previously in chapter 1, the museums 
discussed here predominantly feature industrial and physical science 
collections rather than natural history and medicine.34 The other omission 
is cabinets of curiosity. These early museums of the seventeenth century, 
where ordered collections of exotic specimens and devices of natural 
philosophy were displayed, are no longer extant. 35 This leaves the 
following museums of science for consideration: national museums of 
science, antiquarian museums, industrial heritage museums, places of 
pilgrimage and science centres. 
2.2.1 National museums of science 
Examples: Conservatoire National des Arts et Métiers (Paris), Deutches 
Museum (Munich), Science Museum (London). 
At first glance, these museums appear to offer the greatest potential for 
the creation of exhibitions directly derived from historical scholarship. With 
their extensive collections, often of international significance, one might 
assume that the availability of a substantial range of artefacts would 
facilitate the display of scholarship. I argue, however, that despite this 
potential resource, very little historical scholarship is actually on display. 
34 See Chapter 1, page 25 
35  However, many of their collections have been absorbed into other collection in places 
such as the Royal Society (see Hunter, M. (2001) and Royal Society (2007)) and the 
British Museum (see Yanni, C. (1999)). 
- 35 - 
For example, the Conservatoire National des Arts et Métiers (Paris) was 
originally devised in 1794 as repository of models and printed material to 
inform a lay audience of the workings of industry. This created a unique 
archival record of science and technology that offers a rich yield of primary 
source material for historians today.36 While greatly useful to the historian, 
the museum has little historical scholarship on display; objects are 
displayed as isolated items with no contextual themes. For example, one 
can see an early air pump but the label is perfunctory, it does not draw 
upon scholarship concerning the role of mechanical devices in witnessing 
and accepting new ideas in seventeenth-century philosophy.37 Part of the 
objective of this thesis is to uncover the reasons behind this lack of 
transfer between scholarship and display. 
Other national museums of science have similar origins to their 
Parisian cousin. For example, the Science Museum in London was 
developed over a forty year period, starting in the 1850s, with collections 
initially sourced from the Science and Education section of the South 
Kensington Museum and the Patent Office Museum.38 Its proximity to the 
Royal College of Science, Royal School of Mines and the City and Guilds 
College (which later federated into Imperial College in 1907) reinforced the 
pedagogical role of the museum in technical training.39 By the twentieth 
century, the museum's role had diversified into a mixed function of 
displaying both historic scientific artefacts and showcasing the latest ideas 
36 Butler, S. (1992):43-44 
37 This observation is based upon the author's visit to the museum in June 2006. 
Scholarship on the witnessing role of the air pump can be seen at Shapin, S. and 
Schaffer, S. (1985) 
38 Bud, R. (2010-in press):6-10 
39 Arnold, K. (2006):176. For details of the merger of these colleges see Gay, H. (2007) 
ch. 2 and 3. 
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in science, technology and industry.40 In a similar vein, the Deutsches 
Museum (Munich) and National Museum of American History (Washington 
DC) were originally established to inspire public interest in science and 
engineering, a founding principle that continues today in the creation of 
interactive science centres. Thus, all of these national museums of 
science offer a combination of both historic and contemporary science, 
although these are usually accommodated in separate galleries rather 
than offering a comparative or combined narrative. 
In recent decades, museums in this category have increased the 
inclusion of social history through their temporary and permanent 
exhibitions. For example, the Science Museum has presented ideas 
about the role and impact of technology in British society over the past 250 
years in Making the Modern World (2000),41  while Dan Dare and the Birth 
of High-Tech Britain (2008) 42 has illustrated scholarship on post-war 
technology, industry and consumer products. Exhibitions such as these 
are made possible by a number of factors, especially the availability and 
engaging interpretation of relevant objects. This availability stems back to 
the Science Museum's founding principle of displaying new and significant 
technologies that has created a legacy of many important objects. For 
example, the merging of the Patent Office collection into the future 
Science Museum collections in 1883 enabled iconic objects such as 
Robert Stephenson's Rocket to be incorporated into the collections.43 
4° Mazda, X..(1996) passim 
41  Science Museum, London, (2000) 
42 Science Museum, London, (2008b) 
43 Follett, D.H., Sir (1978):3-4 
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These objects facilitate the inclusion of scholarship into exhibitions 
by two means. First, such significant artefacts can appeal to historians of 
science as subjects for research. Second, these historic artefacts also 
have an identity within popular culture which could be used as a hook to 
attract visitors. Traditionally, many of these iconic objects have been 
interpreted as isolated objects. The object label generally refers to the 
artefact's functions and chronological priority in relation to other inventions. 
Using historical scholarship could create a broader interpretation that 
considers the object within its social, historic and economic context to offer 
visitors a more sophisticated narrative. 
The additional benefit of large scale collections is the potential 
availability of duplicate artefacts that could be used as handling collections 
for visitors. These items would enable visitors, especially those who are 
visually impaired, to explore objects through first-hand experience, unlike 
the physical barrier of traditional objects-in-glass-cases displays. It seems 
to me, therefore, that the iconic nature and wide availability of objects 
within national collections offers much potential for the inclusion of 
scholarship. 
In addition to the physical collections, national museums also have 
the benefit of their curatorial expertise and knowledge. Many such 
curators conduct their own historical research based upon their assigned 
collections and actively participate in the academic history of science 
community. This could create a direct link to facilitate knowledge transfer 
between the academic community and the public through the museum 
interface. From a more cautionary perspective, however, the scope of 
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objects in these large-scale collections is often skewed towards industrial 
or manufacturing interests such as textiles, printing and steam power, 
most likely as a legacy of their founding circumstances. This may have 
limited appeal to historians of science who generally focus on academic 
and gentlemen scientists. Consequently, science museums with a strong 
industrial or technical focus in their collections may be best suited as 
places of knowledge transfer between the public and industrial or 
economic historical scholarship. In this instance, the collections are more 
relevant to such scholarship than studies in the history of science. 
Finally, the other advantage of national museums is their wide 
appeal to both domestic and international audiences due in part to their 
location in major cities. This creates an ideal opportunity to present 
scholarship to a broad audience, although the different cultural and 
language needs of diverse audiences may produce additional challenges 
of interpretation. 
In summary, national museums of science appear to have many 
factors which could play a role in facilitating knowledge transfer from 
academia to the public. With their extensive collections and in-house 
historical research, such museums could readily translate current themes 
from scholarship into object-rich exhibitions. Due to their nineteenth-
century heritage, these national museums are well-established venues 
and attract a broad domestic and international audience. This implies that 
scholarship presented within such institutions has the potential to reach a 
diverse cross—section of the public. 
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2.2.2 Antiquarian museums 
Examples: Whipple Museum (Cambridge, UK), Museum of the History of 
Science (Oxford), Institute and Museum of the History of Science 
(Florence), Steno Museum (Arhus), Museum Boerhaave (Leiden) 
With their focus on scientific instruments, museums in this category are 
distinctly different to their larger cousins, both in terms of content and 
interpretation. The collections mainly contain small-scale apparatus with 
few large-scale twentieth century artefacts. Unlike the practical focus of 
industrial collections, objects in this category of museum are generally 
celebrated as precious and elite items. Objects may be highly ornate 
versions of instruments rather than everyday functional scientific 
apparatus. These decorative items lend themselves to an alternative 
narrative compared to the predominantly industrial and progress-led 
narrative seen in many national museums. Displays at these antiquarian 
museums often include scholarly themes such as craftsmanship, 
instrument design, biography, pedagogical tools and patronage. 
Despite their limited collections and display space, these antiquarian 
museums have a unique advantage in facilitating knowledge transfer. 
Unlike many other museums of science, these institutions are usually 
connected to a local university department for the history of science, either 
physically and/or administratively.44 These departments continue to use 
the museums in their original didactic function; consequently, the object 
44 For details on the origins of the Whipple Museum and the Museum of History of 
Science in Oxford and their relationship with the corresponding universities, see Bennett, 
J. (1997). The establishment of the Steno Museums is outlined in Tapdrup, J. (1996). 
For the histories of the other museums, see their individual websites. 
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labels and interpretation are generally more suited to undergraduates 
within a seminar environment rather than non-specialist audiences. 
This situation is somewhat ironic. While these antiquarian museums 
may have the best location in terms of collaboration with historians, this 
academic context may actually reduce the potential for knowledge transfer. 
If the displays are aimed at undergraduates then the content may be too 
sophisticated for non-specialist audiences. The precious nature of the 
artefacts also reduces their availability as handling objects. These barriers 
have been reduced in recent years by the creation of specially designed 
activities for Family Fun Days and a dedicated Schools' Programme, as 
demonstrated by the Whipple Museum and the Museum of the History of 
Science in Oxford. Much of this interpretation, however, is only available 
to pre-booked groups, while the interpretation of the standard displays 
remains more specialist than other examples found at national science 
museums. Thus, while the academic context and specialist audiences to 
these museums may facilitate the inclusion and welcome reception of 
current scholarship within exhibitions, the opportunity to reach a wide 
audience is limited. 
2.2.3 Industrial heritage museums 
Examples: lronbridge Gorge Museums (Shropshire), Beamish (Co. 
Durham), Black Country Living Museum (Dudley) 
Unlike traditional collections-based science and technology museums, the 
emphasis here is on nineteenth-century industrial technology and the 
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everyday life of its workers. 	These open-air museums feature 
reconstructed Victorian towns which provide visitors with an immersive 
experience and are generally popular with family audiences. Unlike indoor 
museums, there are no display cases and little distinction between 
authentic and replicated artefacts. Although these reconstructions 
illustrate certain aspects of how people lived in the past, such as housing, 
shopping and transport, the wider social context is limited. For example, 
museologist Tony Bennett comments on the lack of material relating to 
regional labour and trade union movements, the Cooperative Society or 
women's suffrage campaigns in the Beamish, North of England Open Air 
Museum.45 
The state in which the artefacts are displayed is also non-indicative 
of the historical context: the well-maintained conditions of the 
reconstructed buildings lack the pollution, poverty and disease that would 
have afflicted the original occupants of similar dwellings. Similarly, there is 
rarely any explanation or context relating to the scientific principles 
involved in the operation of the machinery or industrial processes.46  
Many of these heritage centres were founded in the 1970s and 
some academics have attributed this effect as a response to the demise of 
heavy engineering during this period. Historian Stella Butler comments: 
45 Bennett, T. (1995):112 
46 Some attractions have sought to include science centres to highlight the scientific 
principles behind the historic technology, such as the 'Enginuity' area at the Ironbridge 
Gorge Museum (Ironbridge Gorge Museums (2008b)) and the 'Science, Learning and 
Railways' exhibition at the Didcot Railway Centre (Didcot Railway Centre (2008)). 
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High unemployment in the late 1970s and early 1980s was 
particularly widespread in areas associated with traditional 
heavy industry such as coal and engineering. This provided 
for museums the large pool of skilled labour needed to 
rescue, restore and operate the obsolete machinery of 
industries now past.47 
Hence these heritage centres act as museums of skills and collective local 
memory in addition to their physical relics. In particular, archaeologist 
Kevin Walsh claims that the desire to preserve these nostalgic 
encapsulations of British industrial and technological hegemony serves as 
a patriotic anchor in a period of increasing globalization.48 
In terms of history of science scholarship, there is limited potential 
scope for including recent research within these museums. Scholarly 
themes on the workings of science such as replication, tacit knowledge, 
reputation and witnessing have little relevance here; the celebration and 
nostalgia of former technology is the dominant theme. For some of these 
heritage venues, the academic research is mainly focused on industrial 
archaeology and social history, as seen at the Ironbridge Gorge Museum 
which is affiliated to the University of Birmingham's Department of 
Archaeology." One possible route for incorporating ideas from the history 
of science would be to include a reconstructed Literary and Philosophical 
Society Hall or Mechanics Institute that would have been prevalent in 
industrial cities in the nineteenth century.5° Such an installation could be 
47 Butler, S. (1992):65 
48 Walsh, K. (1992):52, 72. 	This sense of 'Britishness' is reinforced by Walsh's 
description of early open-air museums in Scandinavia that were created in the late 
nineteenth century. These attractions were set up to preserve traditional folk life 
environments in the wake of increasing industrialisation (Walsh, K. (1992):95), yet 
ironically, British open-air heritage centres use the story of industrialisation to create a 
positive narrative of Britain's past. 
49 Ironbridge Gorge Museums (2008a) 
50 Inkster, I. and Morrell, J. (1983): passim; Kargon, R.H. (1977): ch.1 
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used to re-enact the scientific lectures that would have regularly occurred 
at these venues. The surrounding setting of the industrialised town would 
highlight the practical benefits of lectures on geology, coal, engineering, 
steam power and electricity. Unlike antiquarian museums, the popularity 
of these heritage venues means that any inclusion of history of science 
scholarship into the site would be visible to a wide-ranging non-specialist 
audience. 
2.2.4 Places of pilgrimage 
Examples: Down House (Kent), home of Charles Darwin; Woolsthorpe 
Manor (Lincolnshire), home of Isaac Newton; St. Mary's Hospital 
(Paddington, London), work place of Sir Alexander Fleming. 
These locations are focused on a particular scientific hero and generally 
offer little insight into the process of science and the contributions made by 
others. Artefacts usually relate to the scientist as a person, such as a bed, 
chair or a lock of hair, many of which are deferentially presented as relics 
of the scientific hero. These locations act as 'secular shrines for 
intellectual pilgrims.' 51  Like heritage centres, the distinction between 
authenticity and replication is blurred and there is little explanation of the 
technology or scientific principles involved.52 Some scholarship on the 
social context of the scientist's time may be available in limited text 
51  Fara, P. (2001):409. 
52  Some historic sites are now incorporating hands-on science interactives such as 
Newton's Woolsthorpe Manor (National Trust (2007)) and Benjamin Franklin's house in 
London (Benjamin Franklin House (2007)). 
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panels53 or expanded further in resource packs for teachers and school 
groups. 
Despite this current lack of history of science scholarship on display, 
these places of pilgrimage do have potential features which would be used 
to interpret a more contextual view of science. For example, visiting 
Darwin's house will not help one understand the details of his work on 
evolution. The scale of the house and its grounds, however, will 
demonstrate how his elevated social and financial status gave him the 
time and money to develop such an idea. Although many of these subtle 
contexts are difficult to detect without extensive interpretation (e.g. text 
panels, audioguides, costumed tour guide), these places of scientific 
pilgrimage have the potential to offer insight into the social context which 
is generally missing from displays in traditional museums of science. 
2.2.5 Science centres 
Examples: Techniquest (Cardiff), Satrosphere (Aberdeen), At-Bristol 
In contrast to the object-led approach of their predecessors, many newly-
built science museums in the past twenty years have abandoned the idea 
of objects to become 'science centres' where visitors use purpose-built 
hands-on interactives to investigate scientific phenomena rather than 
scientific artefacts. Other, such as Thinktank (Birmingham) and the 
National Space Centre (Leicester) have opted for a combination of both 
53 A new exhibition at Newton's Woolsthorpe Manor has rectified this lack of context. A 
combination of text panels and interactive tasks highlight the context of Newton's 
childhood, covering topics such as seventeenth-century education, farming, medicine, 
social hierarchy and the English Civil War (National Trust (2007)). 
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historic artefacts and interactives, although there is generally little cross-
interpretation i.e. there is no correlation made between the principles of 
the interactive and the nearby historic object. 
This concept of interactive devices is not new; visitors to the 
Science Museum could pull levers and see machines in operation from the 
1890s onwards. 	The Children's Gallery of the 1930s offered a 
combination of miniature dioramas and working exhibits to demonstrate 
aspects of science in everyday life, thus adding a human story to the 
artefacts on display.54 
Figure 2a 
The pulleys exhibit in the Children's Gallery (1951). Note how the pulleys are displayed 
in the context of their use with the background diorama of cranes in a dockyard science 
Source: Follett, D. (1978) plate 28 
However, while the Children's Gallery at the Science Museum used 
mechanical interactives to demonstrate specific applications of science to 
everyday life, interactives in later and current science centres usually 
54 Butler, S. (1992):29-31 
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present abstract, highly generalised scientific principles with little reference 
to their application. Equally, the social context and personal stories of the 
scientists who discovered or worked with these phenomena are usually 
omitted. Without this historical background, these interactive exhibits 
somewhat mirror the ethos of travelling science shows in the early 
nineteenth century where science was presented as a subject of spectacle 
and wonder.55 Yet social anthropologist Sharon Macdonald suggests that 
this lack of social and historical context is deliberate in origin. She argues 
that the Director of the Exploratorium science centre in San Francisco, 
physicist Frank Oppenheimer, wanted to present a neutral view of science 
after its deadly association with the atomic bomb in the Second World 
War.56 
This neutral view of science is not necessarily a feature of current 
science centres; some now host evening talks to enable adult audiences 
to discuss and debate controversial issues in science.57 Although the 
main content of science centres does not appear to provide any 
opportunities for the inclusion of historical scholarship, these evening 
debates could provide an ideal platform from which to discuss issues 
raised by sociological studies of science. Topics such as replication, peer 
review and international collaboration are all highly relevant to 
contemporary science and would serve as appropriate content for these 
venues. 
55 For examples of science shows in the early nineteenth-century, see Morus, I.R. (1998) 
and Golinski, J. (1992) 
56 Macdonald, S. (1998):15-16 
57  For examples, see Science Cafe Wales (2008), Thinktank, Birmingham, (2008) and the 
Dana Centre (2008). 
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2.2.6 A summary of current museums of science 
From these examples, it is evident that many different factors contribute to 
the possibility of knowledge transfer between academic historians and 
public audiences via the museum interface. Objects are a crucial 
consideration and each kind of venue offers its own merits and 
opportunities for the inclusion of history of science scholarship. Large 
national museums of science offer the most extensive collections but the 
predominantly nineteenth century industrial objects may have little 
relevance to current research trends within the history of science. Smaller 
specialist museums generally have objects that are more relevant to the 
scholarship, such as laboratory apparatus, teaching aids and 
demonstration devices. For other museums of science, the venue itself is 
the object. For example, places of pilgrimage provide insight into the life 
and social context of a particular scientist. 	Similarly, reconstructed 
Victorian towns in industrial heritage centres demonstrate a human 
narrative alongside one of technological achievement. 
Contact with academics is also a crucial factor. National museums 
and more specialist museums generally have the greatest contact with 
academic historians of science and usually contribute their own research 
output. For example, both the Deutsches Museum in Munich and the 
Whipple Museum in Cambridge have direct links with history of science 
departments in nearby universities. An awareness of current research 
trends and the personal contact with other academics makes this a 
seemingly fertile interface for knowledge transfer. Yet, as the reader will 
discover later in this thesis, such collaboration is not guaranteed. 
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Finally, it is important to note the needs and expectations of the 
different audiences who attend these various science museums. The 
three categories of national museums, industrial heritage museums and 
science centres attract the largest and most diverse audiences. I believe, 
therefore, that these venues offer the greatest scope for maximising the 
exposure of history of science scholarship to a public audience. This 
popularity with a broad spectrum of visitors also constitutes the most 
challenging audience for interpretation. All museums in these three 
categories have to cater for a variety of different ages, educational 
attainment and cultural backgrounds. 
In contrast, smaller museums of science, such as the Whipple 
Museum in Cambridge, can cater for a more homogeneous and highly 
educated audience profile. Visitors here often have a particular interest 
and knowledge of the subject; hence one can potentially pitch a more 
sophisticated level of interpretation. Thus, while smaller museums may 
have the greatest potential for displaying complex themes and concepts 
from the scholarship, the material may only be intellectually accessible to 
a limited audience. 
2.3 Creating a methodology for reviewing current exhibitions  
The purpose of this section is to consider the development and final 
display of four exhibitions which were specifically designed to interpret 
historical scholarship. As the reader shall discover, this analysis reveals a 
number of benefits and challenges within the knowledge transfer process 
between academia, museums and the general public. All museum 
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exhibitions are based on historical scholarship of some kind, often 
featuring research conducted by curators on specific objects, combined 
with themes derived from trends within contemporary historical scholarship. 
The relative amounts of the level and type of scholarship included is 
determined by the individual museums, curators and historians involved. 
In this section I consider three museum exhibitions that prominently 
feature themes and concepts derived from history of science scholarship. 
An additional exhibition based upon research into French medieval 
warfare as depicted in illuminated manuscripts will also be considered for 
comparison. 
There are a number of means in which exhibitions may be 
evaluated. Apart from the crude measure of visitor numbers to the final 
display, one can gauge visitors' response to the proposed exhibition 
interpretation throughout the development process. Standard museology 
texts usually suggest three stages of evaluation: front-end evaluation 
(early conceptual phase), formative evaluation (design and prototype 
phase) and summative evaluation (visitors' reactions to the completed 
display). 58 This iterative process enables exhibition teams to gauge 
audience opinions and behaviours from a representative sample of 
museum visitors. This data can be used to tailor the level and type of 
interpretation to the desired audience. 
Other exhibition evaluation schemes, such as Beverley Serrell's 
Excellent Judges method, 59 have adopted a peer review approach, 
whereby groups of museum professionals visit a specified exhibition 
58 Lord, B. arid Lord, G.D. (2002) 
59 Serrell, B. (2006) 
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independently of each other and then reconvene to discuss their views. 
Reviewers are asked to gauge their responses in terms of emotional, 
behavioural and learning outcomes. While this may assist museum 
professionals in determining aspects of good exhibition design and 
interpretation that could be incorporated into future displays, it does not 
have the immediate feedback impact of front-end and formative evaluation. 
Since three of the four selected exhibitions have now closed, I was 
limited to adopt a summative evaluation approach, using a combination of 
sources such as interviews with museum staff and academics, websites, 
photographs, journal articles and evaluation reports from the museums 
themselves. To assist with this evaluation I created a set of criteria 
derived from those recommended by historian Thomas Schlereth for 
exhibition reviews. 60 These criteria are particularly useful as they consider 
the presence and interpretation of history of technology scholarship within 
exhibitions and are currently used to select winners of the Society for the 
History of Technology's (SHOT) Dibner Award. Set up in 1985 in 
response to a donation by Bern Dibner, this award has the following aim: 
To recognize excellence in museums and museum exhibits 
that interpret the history of technology, industry and 
engineering to the general public. Winning exhibits, in 
addition to being well designed and produced, should raise 
pertinent historical issues. Artifacts and images should be 
used in a manner that interests, teaches and stimulates both 
the general public and historians.61  
Previous winners have included the SS Great Britain Museum (2007) and 
the Time Galleries at the Royal Observatory Greenwich (2006). 
so Schlereth, T.J. (1989) 
61  The Society for the History of Technology (SHOT) (2008) 
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Five criteria are used in the assessment of the Dibner Award: (i) 
eligibility (i.e. the amount and level of history of technology within the 
display), (ii) audience, (iii) content, (iv) design and (v) accompanying 
exhibition resources (e.g. floor plan, brochures, CD-ROMs etc). For the 
purposes of this thesis I have collated concepts from these criteria to 
create my own assessment of the visibility and interpretation of history of 
science scholarship within my chosen case study exhibitions: 
a) Selection of this exhibition for review 
The motives in choosing this particular museum exhibition as an example 
of scholarship on display. 
b) Description of the exhibition 
An overview of the exhibition and its contents. 
c) Target audience 
The target audience as envisaged by curators when devising this 
exhibition. 
d) Authorship and the inclusion of historical scholarship 
The relative input and working relationship of various authors such as 
curators, historians, donors, policy makers and scientists. I will also 
consider questions such as: how does the final exhibition narrative relate 
to themes within the scholarship? Will historians of science find this 
exhibition stimulating for their own field of research? 
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e) Interpretation and the inclusion of historical scholarship 
How has the scholarship been interpreted for the target audience? How 
have the objects been translated for non-specialist visitors? Which 
different media have been used: text panels, historical dioramas, audio 
points, videos, mechanical and computer-based interactives? 
tJ Reactions to the exhibition 
What was the academic and popular response to the exhibition? 
g) Lessons gained from this exhibition review 
What can one gain from reviewing this exhibition? What are the 
implications for creating future exhibitions derived from history of science 
scholarship? 
This scheme provides the framework for the following four case studies. 
2.4 Exhibition Review 1  
Science in American Life 
Smithsonian Institution 
National Museum of American History (NMAH) 
Washington DC, USA 
April 1994-Present 
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2.4.1 Selection of this exhibition for review 
This exhibition of Science in American Life (hereafter SAL) was chosen for 
review as an example of a major national museum that has created an 
entire gallery based upon the notion of using history of science scholarship. 
Originally founded as the Museum of History and Technology in 1964, the 
museum encompasses many events and cultural themes from the War of 
Independence through to the present day.62 The science collections cover 
a broad spectrum of biological, physical and medical sciences.63 When 
SAL opened in 1994, it elicited a vocal and controversial response from 
numerous stakeholders and became the subject of many articles within 
the history of science and museological literatures. My review below is 
based upon these articles. 
2.4.2 Description of the exhibition 
In 1987, the American Chemical Society (ACS) approached the 
Smithsonian Institution with a bid to create an exhibition about the role of 
chemistry in everyday life, as part of a wider programme of recruiting more 
students to study the subject.64 The 1,100 square metre exhibition65 finally 
opened in 1994 and its curatorial aims were explained in an introductory 
panel: 
Over the past 125 years, most Americans came to believe 
that science and technology inevitably brought progress. As 
the 20th century ends, people are less sure of this. They 
realize that science can entail hazards as well as benefits. 
"Science in American Life" explores Americans' changing 
views of science and progress since 1876. The challenge for 
62 Smithsonian Institution (2008c) 
63 Smithsonian Institution (2008a) 
64 MoleIla, A.P. (1999):110. Molella was the chief curator for this exhibition. 
65 Molella, A.P. and Stephens, C. (1996):98 
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the 21st century is to make responsible choices about 
science and technology. Since science, technology and 
society are inseparable, this exhibition does not focus on 
scientific discoveries in isolation, but on historical episodes in 
which the American public has grappled with the implications 
of living in a scientific and technological age.66 
Twenty-two case studies were used to present this narrative of the 
interaction between science and society. Chief curators Arthur Molella 
and Carlene Stephens explained the reasoning behind their choice: 
Rather than selecting highlights of science — great scientists 
and their discoveries — we chose episodes that exemplified 
interactions of science and society. 	Unifying the case 
studies is an overarching theme — the evolution of 
Americans' attitudes toward progress..[..]..our presentation 
gives as much emphasis to the public response to science 
and technology as to the work of scientists.67 
The selected case studies were arranged in six thematic sections:68 
i. 1876-1920 Laboratory Science Comes to America 
ii. 1920-1940 Science for Progress 
iii. 1940-1960 Mobilizing Science for War 
iv. 1950-1970 Better than Nature 
v. 1970-present Science in the Public Eye 
vi. Looking Ahead 
The curators and designers used a combination of text panels, object 
displays, photographs and interactive stations as a means of interpreting 
these different historical episodes. Cut-out photographs of contemporary 
scientists were strategically placed to add modern views on past events. 
At the main entrance of the exhibition was a Hands-On Science Center 
(hereafter HOSC) where visitors could conduct experiments and utilise 
science activity boxes under the guidance of instructors. 69 
ss Pekarik, A.J., Doering, Z.D. and Bickford, A. (1999):119 
67 Molella, A.P. and Stephens, C. (1996):98-99 
68 Full details of the case studies contained within these sections can be seen in 
Appendix A. 
69  Pekarik, A.J., Doering, Z.D. and Bickford, A. (1999):119 
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Figure 2b 
A typical exhibit in Science in American Life accompanied by 
a photographic cut-out of a contemporary scientist 
Image credit: Smithsonian Institution Archives (1994b) 
Figure 2c 
The Hands-On Science Center at the 
main entrance to Science in American Life 
Image credit: Smithsonian Institution Archives (1994a) 
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2.4.3 Target audience 
As part of a national museum, SAL was designed for the broadest 
audience possible for both domestic and international audiences. Family 
groups were specifically catered for by the addition of the HOSC and 
interactive stations within the exhibition itself. 
2.4.4 Authorship and the inclusion of historical scholarship 
As part of its $5.3 million dollar donation, the ACS was jointly responsible 
with the Smithsonian Institution in the selection and maintenance of an 
advisory board to supplement the NMAH curators in their creation of the 
exhibition. The board was composed of eight natural scientists (mainly 
chemists), one sociologist, four historians and two science museum 
specialists, in addition to NMAH curators and other staff. 7° This 
combination of expertise and opinion resulted in many debates about the 
nature, purpose and scope of the exhibition. As sociologist board member 
Gieryn comments, Ino-one] functioned as a unified bloc [sic] pushing for a 
party-line vision of SAL.' 71  Initial discussions considered whether the 
exhibition should follow the science centre model of demonstrations and 
mechanical interactives rather than a historical exhibition. A compromise 
was eventually met with the creation of the HOSC at the entrance to a 
historical display. 
Having decided on the format, board members appeared to strongly 
disagree on the definition of science contained within the exhibition. For 
the scientists on the advisory board, the term 'science' was mainly 
7° Gieryn, T. (1996):104, 107 
71 Gieryn, T. (1996):107 
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interpreted as the physical sciences, whereas the social and behavioural 
sciences were only advocated by the lone sociologist. This sense of 
isolation was reinforced when the majority of board members 
recommended that this social science should be displayed in a separate 
area to the 'real' science.72 Even the scientists who endorsed a narrative 
based upon the physical sciences could not agree on the same content. 
MoleIla observed the tension between the board members over the 
presentation of pure and applied science: 
Some scientists emerged as vociferous critics of our broad 
definition of science. 	Firm believers in science as an 
objective, disinterested, essentially non-utilitarian enterprise, 
they appeared to believe that too much contact with 
technology and, by way of technology, with society taints 
science and undermines the ideal of pure science..[..]..They 
maintained that science is neutral, and that it is only 'society' 
that uses or abuses science.73 
Some historians of science on the board also shared this distasteful view 
of applied science; Molella attributes this sentiment to a conflict of loyalties 
for historians who initially trained as professional scientists. Furthermore, 
external university-based historians also wanted the exhibition to 
distinguish between science and technology, despite the wide ranging 
academic debates that dispute this separation.74 This science-technology 
divide extended to debates among the curators themselves; curators 
responsible for collections of scientific apparatus and instruments argued 
for an exhibition that focused more on traditional notions of science and 
would have used a higher proportion of their collections. For them, 
focussing on a strongly technological perspective would have rendered the 
72 Gieryn, T. (1996):110 
73 Molella, A.P. and Stephens, C. (1996):100 
74 Molella, A.P. and Stephens, C. (1996):101 
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display of these collections as being obsolete.75 This debate highlights 
how the curatorial objective to display objects from a museum's existing 
collections can create a narrowly focussed narrative. Such a skewed 
object-based perspective excludes a broader swathe of scholarship. 
In addition to this mixture of opinion was Molella's own desire to 
display American public reaction to developments in science over the past 
century. One of the items proposed to convey public reaction was a 
1950s family atomic bomb fallout shelter from the 1950s which was 
originally used in Fort Wayne, Indiana. Molella commented on the 
negative response to this object made by scientists, both during the 
planning phase and after the opening of the exhibition: 
Mocking the bomb shelter as a monument to popular 
superstition and gullibility, scientific critics of the presentation 
contended its story had no relevance to science. They 
rebuffed any notion of the artifact's validity as a 
representation of public reactions to the applications of 
physical theory.76 
Molella concluded that the scientists wanted to preserve the notion of their 
quest for pure knowledge in which scientists are motivated by intellectual 
curiosity rather than by pragmatic concerns for society and the 
consequences of their work. Instead, Molella sought to interpret the 
variety of meanings that the shelter embodied — a precautionary measure 
against an atomic bomb, the realisation of its ineffectiveness and its final 
state as a museum artefact!' The response generated by this object 
demonstrates the tension between what is defined as 'science' by the 
different constituencies of the board. For scientists, the view of science 
75 Molella, A.P. and Stephens, C. (1996):100 
76 MoleIla, A.P. (1999):112 
77 Molella, A, P. and Stephens, C. (1996):102 
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should be distilled to only show the agreed facts and known outcomes, 
whereas the social and science historians regard the interrelations 
between science and society as being equally important and worthy of 
display. 
This sense of only presenting correct science continued over the 
suggestion to include material on the topic of cold fusion. 	The 
announcement of Pons' and Fleischmann's claims of cold fusion 78 
occurred during the planning phase of SAL and the museum was able to 
secure some of their experimental apparatus. When the claims for cold 
fusion were dismissed a few weeks later, both scientists and historians on 
the advisory board demanded the withdrawal of the exhibit, yet for Molella, 
this provided an opportunity to contextualise the events and to highlight 
the interaction between science, the media and the public. In contrast, the 
scientists only wanted to include successful science (at least from a 
present perspective) rather than uncertain or potentially fraudulent science. 
Despite these objections, Molella's wish was granted and the exhibit on 
cold fusion was eventually included.79 
These differences of opinion by members of the advisory board 
over the boundaries of science and its constituent facts demonstrate the 
challenge of adopting a historical and sociological approach to science 
museum exhibitions. The vociferous debate is particularly surprising, 
given that the final choice of case studies (see Appendix A) contains 
virtually none of the radical work associated with Science and Technology 
Studies (STS) in the past thirty years. The board's sociologist, Tom 
78 Voss, D. (1999) 
78 Molella, A.P. and Stephens, C. (1996)102 
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Gieryn recalls how he tried in vain to include topics which demonstrate the 
social construction of scientific knowledge such as replication, literary 
technologies of witnessing, the persuasive use of rhetoric and the results 
of ethnographic studies of laboratories, but these suggestions were all 
rejected by the exhibition board.8° Ideas and concepts from canonical 
works in science studies by Latour, Shapin, Traweek and Schaffer are 
notably absent. Molella concedes that the choice of scholarship was 
conservative and the final selection of case studies confirms this 
statement. 	Nevertheless, even a limited inclusion of recent and 
challenging scholarship resulted in a fractious exhibition development 
process. For the scientists, adopting a historical approach undermined the 
successes of science. Even the historians themselves could not agree on 
the main areas of scholarship to include, as Molella observed: 
The latter [social historians from the Museum] tended to look 
with suspicion on science history specialists, contending that 
their focus on technical questions and scientific apparatus 
amounted to a political ruse for avoiding problematic social 
implications. The historians, for their part, regarded any 
displacement of scientific ideas or instruments by social 
artifacts as wasting an opportunity to showcase the 
Museum's scientific treasures as well as being soft-minded in 
matters of technical content.81  
Thus from these observations we can see how creating an exhibition 
based upon history of science scholarship is shaped by the input of many 
different authors. Many of these stakeholders have strong opinions about 
which content should be included or omitted from such an exhibition and 
whether this material enhances or damages the public perception of 
science. 
Gieryn, T. (1996):111-113 
81  Molella, A.P. (2003):44 
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2.4.5 Interpretation and the inclusion of historical scholarship 
Despite the novel decision to produce the exhibition based on scholarship 
concerning science and society, SAL itself was rather conservative in its 
interpretative approach. Arranged in chronological order, the case studies 
were mainly presented as text panels accompanied by objects. This 
traditional format was partly offset by the HOSC at the entrance to the 
gallery and by the inclusion of other interpretation media at various 
intervals. For example, dioramas complete with specially scripted audio 
tracks based on primary sources were set up to demonstrate some of the 
social workings of science, such as the dispute between Ira Remsen and 
Constantin Fahlberg over the patenting of artificial compounds in 1876.82 
A series of mechanical and computerised interactives were also 
devised for certain case studies. During the planning phase, suggestions 
were made by sociologist Tom Gieryn to create hands-on activities that 
demonstrated the uncertainties and frustrations of scientific research, 
rather than contrived experiments that always produce an assured and 
consistent answer, but these ideas were not acted upon. Instead, the 
chemists on the exhibition board wanted to create interactive exhibits 
which showed their perception of science as a rational, objective process, 
rather than one of uncertainty and human judgement.83 
Although Gieryn only mentioned the response by the chemists, one 
can speculate on possible concerns made by the museum members of the 
board with regard to the inclusion of uncertain interactives. For example, 
visitors have become accustomed to the certain outcomes yielded by 
82 MoleIla, A.P. (2003):41 
83 Gieryn, T. (1996):111-113 
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standard science centre exhibits. If they encounter an exhibit which gives 
them uncertainty, how will they react? Will visitors appreciate the 
interpretation messages or will they assume that the exhibit is broken or 
that they themselves have misunderstood the instructions? Unless the 
reasoning behind the uncertain result is clearly explained, then visitors 
may feel frustrated and will leave the exhibit with a negative impression of 
the entire exhibition. This is clearly undesirable for museums and the 
potential scenarios outlined here may deter them from adopting this 
approach in their exhibition interpretation. 
2.4.6 Reactions to the exhibition 
After the exhibition-opening in April 1994, critics at the ACS and the 
American Physical Society (APS) claimed in newspaper articles84 and 
online discussion boards 85 that the exhibition portrayed science in a 
negative manner which would reduce public confidence in science. 
Additional negative commentary appeared in the journal Science.86 In 
response to these accusations, the Smithsonian's Institutional Studies 
Office (ISO) undertook a survey of visitors to the exhibition during June 
and July 1995 and asked a series of questions about their views on 
science and its impact on society, both at the entrance and exit to the 
display. Contrary to the claims made by the ACS and APS, visitors voiced 
a positive view of science both before and after viewing the exhibit. 
Researchers Pekarik et al. commented that: 
84 Park, R.L. (1994). Response by Molella: Molella, A.P. (1994) 
85 Park, R.L. (1994) 
86 Flam, F. (1994) 
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The effect of the exhibition on its visitors was subtler than a 
change of mind. It probably served to validate and confirm 
ideas that visitors brought with them. Nearly one in four 
(24%) visitors said that they already knew everything the 
exhibition had to say.87 
This suggests that material presented in SAL confirmed visitors' pre-
existing knowledge and demonstrates their prior awareness of the 
interaction between science and society.88 More generally, these results 
yield insight into visitors' reactions to science exhibitions based on 
historical scholarship. Firstly, the agreement of the visitors' opinions with 
the exhibition narrative demonstrates that a simplistic display of positivist, 
progressive views of science, as proposed by the scientist members of the 
advisory board, would have been mismatched with their own 
preconceptions of science and technology. 89 Secondly, the changing 
relationship between science and society over the past one hundred years 
is already recognised by museum visitors. 
The most popular exhibition sections cited by visitors in the 
Smithsonian ISO surveys were all related to the atomic bomb, such as the 
Atomic Age section, the Atom Smasher interactive and the Fallout Shelter; 
the enthusiastic response to the latter was particularly ironic given the 
lively debates concerning its inclusion during the exhibition's development. 
As a cautionary note, Pekarik et al. commented on how the study 
coincided with the 50th anniversary of the atomic bomb over Hiroshima 
and so visitors may have been more aware of atomic energy as a topic 
97 Pekarik, A.J., Doering, Z.D. and Bickford, A. (1999):126 
88  Pekarik, A.J., Doering, Z.D. and Bickford, A. (1999):122 
89  Pre-exhibit surveys also revealed that the public made no distinction between science 
and technology. (Molella, A.P. and Stephens, C. (1996):101) 
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due to its widespread media coverage.90 Thus, these responses indicate 
that visitors to SAL had a more sophisticated and wide-ranging view of 
science and society than previously assumed by the ACS and its 
representatives on the exhibition advisory board. 
Despite these heated debates between curators, historians of 
science and the scientific community, only 0.7% of visitors to SAL 
commented on being aware of the controversy concerning the exhibition.91  
Even after a flurry of letters in the Washington Post,92 it appears that the 
debates were limited in scope to a small academic audience. The 
response from the history of science community was limited but supportive. 
Molella commented that the controversy prevented the exhibition from 
being reviewed in the scholarly journals of the Society for the History of 
Technology (SHOT) and the History of Science Society but he was 
'gratified' to receive letters of support from SHOT's founder and the 
executive director of HSS. 93 After a particularly harsh critique of the 
exhibition in Science, 94 Molella's letter of rebuttal 95 was published in 
conjunction with a letter of support from historian of science Charles 
Weiner: 
As a historian of science I feel that the exhibit builds on a 
solid foundation of historical scholarship and provides a well-
balanced and honest view of science in American life. It 
neither attacks nor celebrates science and scientists, but 
provides museum visitors with an exciting and informative 
account of science as a human and social enterprise 
99 Pekarik, A.J., Doering, Z.D. and Bickford, A. (1999):127 
91  Pekarik, A.J., Doering, Z.D. and Bickford, A. (1999):121 
92 Molella, A.P. and Stephens, C. (1996):104 
93 Molella, A.P. (2008) 
94 Flam, F. (1994) 
95 Molella, A.P., Weiner, C. and Lankford, J. (1994) 
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reflecting the society in which it is nurtured and having 
important social, economic, and political consequences.96 
Charles Weiner 
Program in Science, Technology, and Society 
Massachusetts Institute of Technology 
There is no other record of the opinions of other historians of science so it 
would appear that the exhibition was generally accepted without official 
comment. 
2.4.7 Lessons gained from this exhibition review 
The most notable challenge in the use of historical scholarship in SAL is 
the conflicting debate between different stakeholders and the battle for the 
voice of authority among curators, science historians, social historians and 
scientists. All parties argued that their interpretation of the history of 
science was the most valid version to be received by the public. Within 
the museum itself, different historians and curators argued for the 
inclusion of different narratives, depending on the selection of objects from 
their own collections. There were debates on the relative amounts of 
science and technology case studies in the exhibition, particularly among 
external university-based historians, even though formative evaluation 
indicated that there was little distinction between the categories in the 
public mindset. Tensions arose between social historians who advocated 
a contextualised narrative compared to science historians who favoured a 
technical display. 
Outside the museum, other voices added their intellectual 
contribution. The most vocal challenge of authority was from current 
96 MoleIla, A.P., Weiner, C. and Lankford, J. (1994) 
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scientists who had a particular view of science that they wished to portray. 
This is a particular feature of history of science scholarship that other 
historians do not have to contend with, unless their topic is still within living 
memory. There was the additional voice of the amateur historian i.e. 
current working scientists and retired scientists who have taken an interest 
in the history of their discipline and wished to contribute to the exhibition. 
In most instances their idealised views of science clashed with the 
contextual agendas sought by the professional historians. 
This scientific voice was amplified by the response to the final 
exhibition by some members of the ACS and APS whose fierce criticism of 
the exhibition serves as a cautionary tale for museums that seek to include 
history of science scholarship within exhibition narratives. The rumour and 
belief that post-modernist, relativist ideas from STS were included was 
sufficient to spark angry discussion among scientists on Internet forums, 
many of whom had not even seen the display.97 In reality, few of the 
radical notions associated with STS were eventually included in the final 
exhibition. This leads one to speculate that even the possibility of 
including historical scholarship within an exhibition can provoke a bitter 
response from observers who claim that such scholarship undermines 
public confidence in science. 
The intense reaction by scientists was perhaps augmented by the 
unfortunate timing of the exhibition's genesis. Molella concedes that the 
'science wars' of the early 1990s had already raised concerns by scientists 
that social studies of science undermined the authority of their subject. 
97 Molella, A.P. and Stephens, C. (1996):104 
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Triggered by the publication of Higher Superstition: The Academic Left 
and Its Quarrels with Science (1994) by Paul Gross and Norman Levitt,98 
the science wars spawned a series of books and conferences on the post- 
modern assessment of science. 	For scientists, philosophical and 
sociological studies of science had interpreted the disinterested and pure 
study of science as a subject that was based upon social and human 
factors. Two years later, physicist Alan Sokal submitted a parody of a 
post-modern assessment of quantum gravity to a sociology journal. 99 
When the article was published, he revealed the hoax nature of the piece 
and cited it as vindication of how easily post-modern claims about science 
could be published without rigorous scrutiny. The perception that SAL 
could raise awareness of these studies and damage the authority of 
science added extra impetus to criticisms made by scientists.199 
As a backdrop to this debate was the wider context of the 'culture 
wars'. This academic and media-led debate over the ownership and 
authority of American history by different stakeholders101 was crystallised 
in the cancellation of the Enola Gay exhibition at another Smithsonian site, 
the National Air and Space Museum (NASM). As the aircraft- that 
delivered the atomic bomb to Hiroshima, the Enola Gay was the pivotal 
artefact of an exhibition that sought to examine the justification and 
consequences of the bomb. Developed at the same time as SAL, the 
Enola Gay exhibition encountered similar disputes over the authority of the 
98 Gross, P. and Levitt, N. (1994) 
99 Sokal, A. (1996) 
1°° For an overview of the Science Wars see Ashman, K.M. and Baringer, P.S. (2001): 
ch.1 
101  Molella, A.P. and Stephens, C. (1996):95 
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exhibition narrative.102 Accused of presenting revisionist history and a 
bias in favour of the Japanese cause by American veterans and members 
of Congress, the censorship of the exhibition was an early example of the 
competition between different stakeholders and their interests.103 
Internal stakeholders, such as curator Michael Neufeld and Martin 
Hewitt, the Director of NASM, were keen to portray the consequences of 
the atomic bombs and the emergence of the Cold War. Recognising the 
sensitivity of the subject, Harwitt and Neufeld circulated the draft exhibition 
script to several interested parties including, historians, military specialists 
and veterans. Ironically, this attempt at appeasement only generated 
many written protests, with the matter eventually arising in Congressional 
debates. 	For external stakeholders, the proposed exhibition, The 
Crossroads, was not an appropriate reflection on the negative 
consequences of atomic warfare. Scheduled to open in 1995, the fiftieth 
anniversary of the end of World War II, the Enola Gay exhibition was 
expected by veterans and politicians to celebrate the role of the bombs in 
foreshortening the war, rather than to condemn them. As the nation's 
museum, the Smithsonian was expected to act as a positive focal point for 
the commemorations. Eventually, The Crossroads was downgraded from 
a full-scale exhibition into a minor exhibit entitled The Last Act. Here, 
small sections of the fuselage were displayed as part of a technical 
narrative of how the plane functioned, accompanied by a short celebratory 
video about the crew.1°4 
102 Luke, T.W. (2002):23 
103 MoleIla, A.P. and Stephens, C. (1996):96 
104 An overview of the Enola Gay controversy is given in Luke, T.W. (2002): ch.2 
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Therefore, from the examples of SAL and The Last Act, one can 
recognise the significance of an exhibition's location in relation to the 
reception of challenging themes from historical scholarship. Situated 
within the Smithsonian Institution, America's national museum, these two 
exhibitions were subject to much greater public and political scrutiny than 
provincial locations. Ennobled with this national role, such museums are 
expected by external stakeholders (i.e. politicians and the public) to serve 
as places of national memorial and commemoration. In contrast, internal 
stakeholders (i.e. curators and management) may favour more critical 
analysis, based on recent scholarship. Additionally, both topics within The 
Last Act and SAL are within living memory, hence the exhibition reviews 
were bolstered by the contribution of practitioners such as veterans and 
scientists. As witnesses to many of the events depicted in the exhibitions, 
these critics posed a more credible voice of authority than younger 
historians. 
In summary, the example of SAL has demonstrated some of the 
major challenges which currently restrict knowledge transfer in the history 
of science. The vociferous debates seen in SAL exemplify how the 
inclusion of historical scholarship is subject to the conflicting agendas and 
credibility of different exhibition stakeholders. In particular, these debates 
may be magnified if the exhibition is installed in a national museum where 
it is subject to the detailed scrutiny of politicians and scientists. 
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2.5 Exhibition Review 2 
Manchester Science: discoveries that changed the world 
Manchester Museum of Science and Industry (MOSI) 
Manchester, UK 
April 2004 — Present 
2.5.1 Selection of this exhibition for review 
I have chosen Manchester Science as an example of an exhibition within a 
regional, rather than national, museum that features many case studies 
from the scholarship on the history of science and technology. 
Established in 1983,105 the Manchester Museum of Science and Industry 
(MOSI) is centred on the world's oldest railway station in the Castlefield 
district of the city. The collections reflect the industrial, scientific and 
technical history of Manchester and the wider North-West region and are 
presented in permanent galleries based upon the themes of transport, 
textile manufacture, steam engines and the history of city infrastructures 
such as gas, electricity and water supply. A more recent permanent 
gallery is Xperiment!, a hands-on interactive gallery that demonstrates 
general principles of science rather than its history. The museum also 
attracts additional visitors by staging high profile temporary exhibitions 
such as the ones based on BBC's Dr. Who and Gunther von Hagens' 
Bodyworks 4.106  
1°5 Greene, J.P. (2000):4 
106  Manchester Museum of Science and Industry (MOSI) (2008) 
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2.5.2 Description of the exhibition 
Upon entering the gallery, visitors are initially confronted with a reverse 
timeline of Manchester scientific achievements and their coverage within 
local newspapers. On the opposite wall, visitors are encouraged to write 
questions about science (either factual or rhetorical) on index cards which 
are displayed for other visitors to view. At the far end of the gallery the 
timeline switches forward in time with three parallel streams of i) science 
milestones in Manchester, ii) wider scientific developments and iii) global 
events from 1800 to the present day. Various scientific instruments, 
visible from both sides, are embedded within the timeline. 
Figure 2d 
The opening timeline; the glass cases contain objects relevant to events depicted. 
Image credit: Photograph by the author 
At the core of the gallery lies an open seating space with booklets 
available to provide additional information about the objects on display. 
The majority of these artefacts were either produced or used in 
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Manchester. Leading off from this central zone are four small rooms that 
focus on the lives of key scientists associated with the city: John Dalton 
(1766-1844), James Joule (1818-1889), Sir Ernest Rutherford (1871-1937) 
and Sir Bernard Lovell (1913-). 
The final section of the gallery, Science Today and Science Future, 
features an overhead track that carries a number of suspended items. As 
the objects progress behind computer screens located along the track, a 
video clip of a Mancunian scientist talking about the relevance of this 
object to their work is triggered. Here, visitors can write and submit their 
questions on index cards ready to be displayed for later visitors. 
Figure 2e 
The Science Today and Science Future overhead track. 
Information appears on the screen at the end as the objects pass behind. 
Image credit: Photograph by the author 
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2.5.3 Target audience 
Like other large-scale regional museums, the breadth of topics displayed 
within MOSI attracts a broad audience of school groups, families and 
independent adults. In line with this general profile, the Manchester 
Science gallery was envisaged to attract family groups with children aged 
12 years and above.107 
2.5.4 Authorship and the inclusion of historical scholarship 
The origins for this gallery lie in the proposals developed in the late 1990s 
by the staff at the time, especially Patrick Greene (Director) and Gaby 
Porter (Head of Collections and Information). It was felt that the museum's 
core themes would be complemented by the addition of two final galleries: 
communications and science. A grant from the Heritage Lottery Fund (ELF) 
made these proposals viable. 
This particular plan for a gallery based upon the theme of 
Manchester science was strongly endorsed by the trustees who had a 
particular interest in the history of science, namely Professor John 
Pickstone at the University of Manchester's Centre for the History of 
Science, Technology and Medicine (CHSTM) and Dr. Raj Williamson-
Jones at the University of Manchester Institute of Science and 
Technology's Department for the History of Science. These trustees, 
along with academic colleagues Dr. Joe Marsh and Dr. Jeff Hughes, 
formed an expertise group that directly advised on the gallery's scholarly 
107 Holgate, R. (2008) 
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content, with the remainder of the historical ideas proposed by museum 
staff themselves.108 
Front-end research with a panel of ten visitors indicated which 
general trends and themes would be most appealing to the target 
audience. Most of the recommendations were specific to the presentation 
and layout of the exhibition. On a practical level, visitors felt that a strong 
sense of direction would help them navigate around the space. They were 
also keen to see a mixture of text, hands-on interactivity and entertainment, 
both for adults and children. In terms of the exhibition narrative, visitors 
wanted different levels of information, from obvious facts to subtle 
nuances. They were also keen to see a variety of themes ranging from 
those specific to Manchester to wider connections within the North-West 
region, the United Kingdom and beyond.109 All of these recommendations 
appear to have been incorporated into the final gallery design and 
presentation; hence it would appear that participants' responses from this 
initial focus group formed a prominent voice within the authorship of this 
exhibition. 
2.5.5 Interpretation and the inclusion of historical scholarship 
Just as Science in American Life in Exhibition Review 1 featured historians 
on the advisory board, so too did Manchester Science, although there are 
no reports of disagreements between Mancunian historians, unlike the 
different factions that appeared at the Smithsonian. The scholarship 
included in the gallery was mainly determined by the availability of objects 
108 Holgate, R. (2008) 
109 Park Lane Research (2000):94-97 
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in the collections, but not all objects were used to illustrate scholarship. 
For example, the initial section of the gallery features several large objects 
that are seemingly out of place. Visitors are presented with a mass 
spectrometer, a teaching bench from a local college laboratory and a 
micron microscope. The labels give a description and provenance of the 
particular object but there is little or no explanation of how these items 
work or their significance to each other within a wider historical context. 
This bears the hallmarks of a traditional curatorial label - an emphasis on 
the catalogue details with little mention of the technical or social history 
themes that prevail in current history of science scholarship. Despite this 
inauspicious start, the remainder of the exhibition does incorporate more 
themes from recent historical and sociological studies. 
The main section of the gallery focuses on four Manchester-born or 
based scientists. During the development phase, several characters were 
suggested but two candidates emerged strongly due to the presence of 
relevant objects within the collections: John Dalton and James Joule. 
Ernest Rutherford was selected for his pioneering work on the atom and 
Bernard Lovell's story brought the narrative into the present. There was 
some difficulty in choosing the final two characters as neither had relevant 
objects within the collections; attempts to borrow and showcase 
Rutherford's bench from the University of Manchester were unsuccessful. 
Lovell's development and work with the 76-metre diameter radio telescope 
was also a seemingly impossible subject to portray due to the scale of the 
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apparatus, yet the museum was keen to include a character whose work is 
still present within living memory.110 
The selection of these two final characters therefore demonstrates 
the difficulty of presenting a coherent historical narrative. While historians 
can use archive and textual sources to complete a written narrative, 
museums are restricted by the boundaries of their own collections and the 
potential of borrowing from other institutions in presenting a three-
dimensional narrative using artefacts. Thus, the exhibition narrative has to 
be skewed towards the trend within the collections, which, as explained in 
section 2.2, often reflect the founding circumstances, aims and principles 
of the museum itself rather than trends within historical scholarship. 
Equally, the availability of objects does not necessarily guarantee a 
coherent exhibition narrative. During the early stages of the gallery 
development, the Elizabethan scholar John Dee (1527-1609) was 
suggested as a possible character due to his period of work in 
Manchester. 111 Investigations by the museum curators revealed the 
possibility of borrowing some of Dee's instruments from the British 
Museum 112 but the character was eventually excluded from the final 
selection by the design company. In seeking to portray the four characters 
within their work spaces, it was felt that the mystical, alchemical nature of 
Dee's work would have been discordant with the other characters; 
perhaps visitors would have regarded this as not 'real' science.113 From a 
knowledge transfer perspective, the inclusion of Dee could have provided 
110 Holgate, R. (2008) 
111  Oxford Dictionary of National Biography (2008) 
112 British Museum (2008) 
113 Holgate, R. (2008) 
- 77 - 
an excellent opportunity to showcase some of the scholarship on the 
relationship between alchemy and chemistry, the changing significance 
and methodology of experiments and the period generally known as the 
Scientific Revolution. Yet in trying to create a coherent and aesthetically 
pleasing exhibition that met visitors' perceived expectations about science, 
the designers eradicated a potential vehicle for portraying such 
scholarship. 
Having agreed upon the four characters of Dalton, Joule, 
Rutherford and Lovell, the gallery team pursued the theme of trying to 
portray the scientists within their working environment by creating a series 
of walk-through room sets. Again, design constraints rendered this idea 
obsolete but the episode highlights an example of knowledge transfer from 
museums into the academic literature. During the concept phase, curator 
Jenny Wetton researched the working environment of Rutherford, Dalton 
and Joule in preparation for the proposed room sets. Although this 
research was not eventually used in the gallery, the material was later 
used for further academic studies.114 
Despite rejecting the idea of physical room sets, the concept of 
portraying the characters within the context of their environment remained 
through the creation of a series of Pepper's Ghost dioramas in front of the 
four character pods. Using advanced computer graphics, visitors are able 
to see John Dalton present a paper at the Manchester Literary and 
Philosophical Society, or see James Joule purchasing apparatus for his 
investigations into heat and mechanical work. 
114 Holgate, R. (2008) 
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Figure 2f 
A Pepper's Ghost diorama of John Dalton arriving at the 
Manchester Literary and Philosophical Society to present his work. 
Image credit: Louise Thorn 
Figure 2g 
A Pepper's Ghost recreation of the industrial background to Joule's work 
Image credit: Louise Thorn 
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The sights and sounds of industrial Manchester evoke the technical and 
economic context of his work, as explained by the text panels above the 
two scenes: 
Manchester in the 1840s led the world in the practical 
application of science. The City's mastery in technology and 
instrument making helped the young James Joule to 
investigate the nature of heat and energy. 
Steam powered Manchester's industry. Joule's work on heat 
and energy was of vital interest to everyone who made or 
used steam engines. 
Additional historical context is included within the four character rooms or 
'holodecks'. Each room follows a standard format of illuminated text 
panels, graphics and embedded object cases to depict the life and work of 
the person, accompanied by interactives in the centre of the room and a 
computer-generated animation of key moments at the far end (see Figure 
2h on the following page). 
The text panels elucidate the social context and background to the 
characters. One learns of the importance of societies and networks in the 
diffusion of Dalton's scientific ideas; a letter from Humphry Davy highlights 
Dalton's esteemed reputation within the scientific community. Rutherford's 
room highlights the camaraderie and ethos of a research laboratory in the 
early twentieth century, while an introductory panel in Lovell's room 
concerning Napoleon's support for science provides the historical context 
for Lovell's work on radar by reminding visitors that the military use of 
science is not a purely twentieth century phenomenon. All of this content 
is concurrent with recent general trends in history of science scholarship. 
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Schematic of each holodeck in the Manchester Science exhibition 
Image credit: Graphics by Louise Thorn 
The interactives in the four holodecks enhanced the visibility and 
interpretation of historical precedents. For example, James Joule's original 
paddle wheel experiment from the collections was displayed with the 
interactive seen in Figure 2i. 
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Figure 2i 
A mechanical interactive recreation of James Joule's paddle wheel experiment. Pushing 
the button on the left adjusts the counter weight whereas turning the wheel handle on the 
right causes the red blocks to illuminate. The perspex drum above the wheel becomes 
filled with moving ping-pong balls to represent the movement of heated molecules. 
Image credit: Louise Thorn 
Yet while derived from historic artefacts, there is a distinct lack of 
connection between the interactive and actual paddle wheel experimental 
apparatus on display. Firstly, the interactive does not accurately recreate 
the physics of Joules' experiment; it is merely a dynamo that powers a red 
light to symbolise heat accompanied by a jet of air to push ping-pong balls 
around to simulate the motion of molecules with increasing temperature. 
Secondly, it is a finite interactive that has a certain outcome each time it is 
used; there are none of the subtleties and difficulties of Joule's original 
experiment. Thirdly, the interactive does not give any sense of the scale 
of this experiment, although this is slightly mitigated by the presence of the 
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originals in the case on the far wall. Other interactives, such as a 
computer simulation of the gold foil experiment to determine the size of the 
atom in Rutherford's room, pose the same difficulties in terms of historical 
accuracy. 
2.5.6 Reactions to the exhibition 
Unlike the furore generated by sponsors and scientists to Science in 
American Life, the reaction to Manchester Science was contained within 
museum journals and a journal on Manchester-based history of science. 
Local newspapers in the city reported on the opening of the gallery but the 
accounts merely described the exhibition and offered little review.115 
For those historical and museological reviews, labelling and 
narrative were the common themes of discussion. Museum consultant 
Stephen Feber, who has worked on a number of industrial heritage 
centres,116 comments on the lack of scientific principles explained within 
the labels. His cites this example: 
The very first label does not tell us about energy but states 
that: 'Joule's experiments depended on the measurement of 
very tiny changes in temperature.' Granted it's an object 
label, but we need some grounding, an intellectual or 
physical explanation of the relationship between heat and 
energy at the beginning.117 
From a modern didactic sense, this comment is justified but from a 
historical point of view, it is indeed correct to avoid the term 'energy' since 
Joule himself did not use this term; the mathematical concept of energy 
115 Greenlees, C. (2004); Roberts, P. (2004) 
116 Stephen Feber Ltd (2008) 
117 Feber, S. (2004):39 
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was later devised by William Thomson. 118 This comment thus 
demonstrates another challenge of incorporating historical scholarship into 
displays. Historians endeavour to use the words and phrases that are 
concurrent with the historical characters in their study, yet modern 
audiences are more familiar with current terms and concepts, so there is a 
delicate balance in maintaining historical authenticity and providing 
explanations that resonate with visitors' existing knowledge. 
Exhibition reviewer Matt Shinn also comments on the lack of 
historical perspective for some of the displayed artefacts. For example, he 
selects the Whitworth machine. The object is labelled with the following 
caption: 
Joseph Whitworth designed this machine for engineers to 
measure small lengths very accurately. He first displayed it 
at the Great Exhibition.119 
Figure 2j 
Joseph Whitworth's machine displayed in the 1851 section of the timeline 
Image credit: Louise Thorn 
118 Bowler, P.J. and Morus, I.R. (2005): ch.4 
119 Notes taken by the author when visiting the gallery 
- 84 - 
Shinn comments on how he overheard a student from the University of 
Manchester Institute of Science and Technology (UMIST) provide a 
running commentary for his fellow visitors. Shinn writes: 
According to him [the student], Joseph Whitworth's machine 
for making precise measurements, which is shown in the 
gallery with hardly any explanation, was crucial in helping to 
standardise the manufacture of the little screws and fittings 
used in scientific instruments. He said the significance of 
this was that scientists could get accurate scientific 
instruments made in Manchester in the 18th and 19th  
centuries — a major reason why so many scientific advances 
occurred here and not somewhere else. Perhaps the MSIM 
[Museum] should pay this student to write some new 
captions. 20 
In parallel with this observation, historian of science Francis Neary 
comments on the omission of information about the Manchester 
companies that made many of these artefacts.121 Thus, these reviews 
indicate how traditional curatorial labels on the provenance of objects 
could be injected with themes from historical scholarship to provide a 
thought-provoking and engaging narrative that considers the wider impact 
of such objects. Again, however, there is the balance between historical 
perspective and visitor requirements. While the existing label lacks 
historical perspective, it is brief and easy to read, thus more appealing for 
visitors. The narrative provided by the UMIST student is engaging as a 
spoken narrative but would require a lengthy text label that would most 
likely dissuade visitor interest. 
An additional theme mentioned by reviewers is the lack of continuity, 
both physically and intellectually, between the gallery and the rest of the 
museum. 	Feber comments on how 'the links between a better 
12° Shinn, M. (2004):14 
12.1 Neary, F. (2007):164 
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understanding of thermodynamics and steam engine design are not 
related to the collections on display elsewhere.'122 For Neary, the lack of 
continuity is implied by his comment that the content is too generic rather 
than Manchester focussed,123 unlike the remainder of the museum. Shinn 
also comments on the physical isolation of the gallery with its situation at 
the end of a second-floor corridor. He observes, 'I saw several visitors 
enter cautiously, as if they were not sure they were meant to be there.'124 
One of the most noticeable differences between the reviews is the 
perception of the gallery's overarching theme. In Feber's opinion, the 
gallery does not connect the history of science with the present and he 
feels that it does not explain how science and technology contributed to 
the emergence of Manchester. 125  In contrast, Neary argues that the 
gallery's perspective is too firmly based in today's thoughts: 
The model of scientific development used is a presentist one, 
measuring the value of past scientific ideas in the light of 
their value today. Visitors get little sense of the scientific 
thinking at the time, or of the social and political contexts, or 
the local factors that made Manchester a conducive 
environment for the gestation of these important ideas.126 
This presentist perspective is most clearly demonstrated in the four 
character rooms where one sees the use of Dalton's theories in the 
carbonated drinks industry and scuba diving, or the display of food 
packaging to highlight the use of the Joule as a measure of food energy. 
While this presentist approach may be not regarded as best practice for 
scholarly methodology, the results of the front-end visitor research 
122 Feber, S. (2004):39 
123 Neary, F. (2007) :168 
124 Shinn, M. (2004):12 
125 Feber, S. (2004):39 
126 Neary, F. (2007):167 
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suggested that audiences were keen to see the relevance of the historical 
ideas to everyday life. Some participants advocated using current science 
and technology as a starting point rather than considering the historical 
events first and then progressing to the present day.127 In my opinion, the 
gallery has tried to accommodate both perspectives. Using the physical 
timeline at the beginning of the gallery gently introduces visitors to the past, 
while the inclusion of present-day applications of these scientists' work 
relates the gallery to visitors' own life experiences. 
Neary's criticism that the gallery does not convey the wider 
intellectual, social and political context is somewhat surprising, given that 
the Pepper's Ghost dioramas specifically address these topics. Perhaps 
Neary's comment relates to the lack of explanation regarding alternative 
scientific ideas in other cities and countries during the same period, but 
this omission may be a consequence of the gallery's remit to focus on 
Manchester. In addition, the inclusion of these concepts would have 
greatly increased the amount of text required. 	This interpretative 
approach would have only appealed to a limited proportion of MOSI's 
visitors and would have been difficult to reconcile with MOSI's Manchester 
—focused collections. This demonstrates the gulf between a historian's 
requirement for a comprehensive display of a topic and the practical 
realities of available objects and visitor comfort in reading lengthy text 
panels. 
127 Park Lane Research (2000):82 
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2.5.7 Lessons gained from this exhibition review 
The Manchester Science gallery team have endeavoured to satisfy their 
four key stakeholders of museum management, curators, historians of 
science and visitors. From the museum's perspective, the gallery has 
fulfilled its executive aim of completing the overall narrative of the museum 
as a whole. It displays many artefacts, even if the interpretation is often 
traditional and minimal in terms of conveying social history and historical 
context. The desire to exhibit many artefacts has led to the inclusion of 
certain objects that seem disconnected from the gallery's main themes. 
This discontinuity is also seen in the mismatch between the traditional 
style labels in the opening section that only impart provenance information, 
and the social constructivism narrative that appears later in the gallery, 
particularly in the holodecks. The curatorial desire to incorporate as many 
relevant artefacts as possible also directed the museum's selection of 
characters for the holodecks, particularly the extensive collections of 
material relating to John Dalton and James Prescott Joule, which 
guaranteed their inclusion in the final design. 
Despite the involvement of academic historians of science from the 
outset, the discernible number of themes derived from recent scholarship 
is limited to some themes about social networks, scientific societies and 
the industrial context of the characters' work within Manchester. This 
localised context is the most overt display of social constructivism 
scholarship; it demonstrates the two-way process of how the city provided 
the environment for the development of Joule's ideas but also reaped the 
benefits of his work, such as improved steam engine efficiency for local 
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manufacturing. In parallel with Science in American Life, the Manchester 
Science gallery seeks to address the implications of science, such as the 
atomic bomb technology that was derived from Rutherford's research, yet 
the overall tone of the gallery remains one of celebrating the benefits of 
science within society. 
The fourth stakeholder in the gallery was the potential visitor whose 
views were gathered through the use of front-end focus groups. 
Suggestions made included both practical concerns about the space and 
amount of seating available in the gallery, to more detailed responses 
about their expectations with regard to content. While many visitors cited 
`wow' objects as a key attraction i.e. visually appealing objects that add 
drama to the display, historians often focus their attention on the everyday 
practice of science that features mundane objects that have little appeal to 
visitors. This lack of display-worthy objects highlights yet another possible 
obstacle between translating scholarship from academic research into 
museum exhibitions. 
The gulf between historical scholarship and visitor expectation is 
also visible in a number of other considerations. For example, museums 
in recent years have sought to include culturally diverse personalities that 
are more representative of their audiences. Despite the multicultural 
population of Manchester,128 this gallery is focused almost exclusively on 
white middle and upper class men, apart from a more diverse range of 
people in the Science Today and Science Future section. Historical 
scholarship has traditionally focused on this group of white men since the 
128 Statistics from the 2001 Census reveal that Manchester has a population ethnicity 
profile of 76.9% white residents, 9.2% Asian residents and 4.9% Black residents as the 
three largest groups. (Manchester City Council (2008)) 
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historical record features their exploits more explicitly than the contribution 
made by other groups such as women scientists, laboratory technicians 
and persons of a non-Western heritage, although recent scholarship in the 
past few decades has sought to readdress this balance. 
In addition, the emphasis on the Manchester Science gallery on 
four key characters is disparate with current trends within historical 
scholarship where historians now consider the wider networks of science 
and the actors within them. For example, historians now consider topics 
that go beyond the achievement of individual scientists and focus on wider 
narratives of networks, institutions, science policy and the interaction 
between science and the public. 
Yet museum visitors are more likely to have encountered the iconic 
individuals of science in their school education and the media. This 
familiarity would suggest that incorporating these characters into 
exhibitions would provide a 'hook' to engage their interest. Visitors are 
more likely to feel comfortable with the content of a gallery if it has some 
resonance with their own existing knowledge. Focusing on well-known 
scientific heroes may be a potential means of creating familiarity. Many of 
these historical characters have entertaining anecdotes associated with 
their life stories that add a personal touch to an exhibition narrative. This 
approach also has the benefit of having available objects since museum 
collections often reflect this interest in individual celebrated scientists 
rather than faceless groups and communities. 
Perhaps one of the greatest disparities between visitor expectation 
and scholarship trends is the perceived value of science. Recent historical 
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studies have desisted from considering the relevance of previous science 
concepts in relation to today's theories and applications. Instead scholars 
have adopted a more contextual approach in order to situate science 
within its own historical and social circumstances. The front-end research 
for this gallery suggests that visitors expect more of a presentist approach, 
with particular reference to the application of historical scientific 
discoveries in everyday life. 
Finally, this exhibition review has highlighted the role of the 
exhibition medium and format in relation to the interpretation of history of 
science scholarship. 	Scholarly themes in this exhibition were mainly 
conveyed through the medium of text and illustration; even some of the 
images used were copies of texts such as scientific journals, manuscripts, 
correspondence, books and newspaper articles. 	This reflects the 
prevailing material used by historians themselves but is not a particularly 
interesting or engaging format for visitors. The social context of these 
primary source materials was reinforced by the animated computer 
displays on the holodecks and the use of the Pepper's Ghost dioramas to 
illustrate the characters within their working environments. Some of the 
historic experimental apparatus within the collections was interpreted 
using modern interactive versions. Although this approach is highly 
appealing for the target audience of families, the design and function of 
these interactives often reveals little insight into the original challenges 
involved in using this apparatus and determining the associated scientific 
concepts. 
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2.6 Exhibition Review 3 
Empires of Physics 
Whipple Museum of the History of Science 
Cambridge, UK 
February 1993 — unknown end date 
2.6.1 Selection of this exhibition for review 
This exhibition was selected as an example of a small specialist museum 
display. Unlike the examples reviewed in the previous sections, Empires 
of Physics features none of the triumphant local or national agendas of 
larger museums and their exhibitions. While the other two museums 
consulted externally-based historians of science, the Whipple Museum is 
situated both physically and intellectually within the History and Philosophy 
of Science (HPS) Department of Cambridge University. 	A joint 
programme of teaching, research seminars and dissertation projects 
maintains the contact between the museum and academic community. 
Staff and students in the HPS department are actively encouraged to use 
the material culture of the museum and contribute to its displays.129 This 
practice continues the museum's founding principle of using historic 
scientific instruments to teach the history of science, as stipulated by the 
museum's founder, Robert Stewart Whipple who donated his collection to 
the University of Cambridge in 1944.130  
129 Cambridge University (2008a) 
139  Cambridge University (2008b). A more detailed history of the museum is available in 
Taub, L. and Wilimoth, F. (2006). 
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2.6.2 Description of the exhibition 
The temporary exhibition Empires of Physics was distributed over two 
rooms separated by a staircase. The Lower Gallery was devised to 
convey the private world of experimental physics. The layout was based 
upon conditions at the Cavendish Laboratory and the Cambridge Scientific 
Instrument Company during the late nineteenth century. Glass cabinets 
featured examples of typical apparatus that was in use at the time, while 
enlarged photographic backdrops around the gallery walls contributed to 
evoking the sense of a Victorian physics laboratory. In the centre of the 
gallery were a series of reproduced experiments where visitors could 
either investigate Joule's mechanical equivalence of heat or measure 
electrical resistance using a Wheatstone Bridge. 
The Upper Gallery was based upon the Electrical Exhibition in Paris 
in 1881. In contrast to the utilitarian feel to the Lower Gallery, the Upper 
Gallery was richly and colourfully decorated. Working exhibits of the 
telephone, telegraph and phonograph were available for visitors to 
manipulate, while the displays evoked the technological competition 
between Britain and Germany during this period.131  
2.6.3 Target audience 
In contrast to the broad audience profile of national and regional museums, 
the Whipple Museum mainly attracts a small independent adult 132 
audience. 	Its limited opening hours means that it is most readily 
accessible to those who are retired, apart from Saturday openings when 
131 Bennett, J. (1998):175-176 
132 'Independent adult' is the term used by museums to describe adult visitors who attend 
without children. This term may refer to individuals, couples or groups of adults. 
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the focus is more family-orientated. During the week, the collections are 
available for study by students from the HPS department.133 
2.6.4 Authorship and the inclusion of historical scholarship 
The inspiration for this exhibition came from a research project within the 
HPS department on the 'Project on Innovation in Britain and Germany, 
1870-1920.' Led by curator Jim Bennett and historian of science Simon 
Schaffer, many students and academics from the department were 
involved in the creation of the exhibition. Kenneth Lyall's earlier catalogue 
of the museum's collection of electrical instruments facilitated the choice of 
objects for display.134  Unlike many other exhibitions, the authorship of this 
exhibition was solely based upon the opinions of the curators and the 
historians who had conducted the original research. This direct link to the 
scholars and their work is highly unusual within exhibition development. 
2.6.5 Interpretation and the inclusion of historical scholarship 
This was a bold and innovative use of history of science scholarship within 
a museum exhibition. 	Inspired by scholarship in the surrounding 
academic environment, the Whipple Museum was able to create an 
exhibition that incorporated many aspects of ongoing historical research 
through an immersive experience that echoed historical conditions. The 
development of the exhibition itself was actually a key component of the 
research project. Bennett describes how the clear and direct presentation 
133 Cambridge University (2008c). A visitor data collection project is currently taking place 
to create a more detailed review of the museum's audience and their expectations. See 
the link 'Annual Report 2006-2007' at this reference for more details. 
134 Bennett, J., Brain, R., Bycroft, K., Schaffer, S., Sibum, H.O. and Staley, R. (1993): 
acknowledgements page 
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of the Upper Gallery was designed to contrast with the chaotic and 
uncertain conditions within the laboratory in the Lower Gallery. To 
maintain authenticity, there was a deliberate omission of labels in the 
laboratory; objects were closely packed into display cases to mimic 
laboratory cupboards. As Bennett explains: 
Everything was done to create a sense of suspended activity, 
and to suggest an unstable compromise between the 
ordered regime of education and the unpredictability of 
experiment.135  
Instead of labels, visitors had to consult the exhibition guide to decipher 
the objects around them in this alien environment. 	But even this 
document did not provide a definite explanation, as Bennett explains: 
The 'guide' deliberately did not follow the usual conventions 
of an exhibition catalogue — it was more a combined tourist 
guide and a work book or resource book. The style was that 
of a French cahier, to indicate that even the visitor had to do 
some work at this exhibition.136 
The guide is essentially a combination of essays that provide historical 
background information on the scenes depicted; it also contains catalogue 
listings for the unlabelled objects. Although clearly written, it is a scholarly 
booklet and it is difficult to imagine visitors reading the dense pages of text 
before looking at each section of the display. The object labels revert to 
the traditional curatorial practice of listing the object's name, description, 
date and provenance. Knowledge of the operation and purpose of 
experimental apparatus such as galvanometers, electrometers and 
kathetometers is assumed; there are no explanations of the scientific 
principles involved. The principle behind the galvanometer is briefly 
mentioned in the text but it is not immediately obvious. Quotes from 
135 Bennett, J. (1998):175 
136 Bennett, J. (1998):177 
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letters between James Clerk Maxwell and Lord Rayleigh written in the 
1870s, and the recollections of former Cavendish laboratory students, add 
a human perspective to the complex narrative.137 
To complete the immersive experience, a series of replicated 
instruments were included to enable visitors to share in the uncertainties 
of experimental science. 	These activities were directly based on 
scholarship conducted by the Research Group on Higher Education and 
History of Science in the Department of Physics, Carl von Ossietsky 
University, Oldenburg, Germany. Bennett comments that they were 
specifically designed to produce uncertain outcomes, unlike the finite 
outcome interactives seen in modern science centres that provide no 
insight into the process of research. Demonstrators were on hand to 
assist visitors but their role was to facilitate further questioning about the 
procedure rather than to provide answers.138  
2.6.6 Reactions to the exhibition 
Although there are no visitor number statistics available for this 
exhibition, 139 Empires of Physics has attracted positive reviews by 
historians of science. For example, curator and historian of science (and 
former HPS student) Richard Dunn praises the Whipple Museum for 
presenting a sophisticated approach to science: 
137 Bennett, J., Brain, R., Bycroft, K., Schaffer, S., Sibum, H.O. and Staley, R. (1993) 
138 Bennett, J. (1998):177 
139 The Whipple Museum Annual Reports 1993/1994 do not list any statistics for the 
exhibition (Nall, J. (2008)). The lack of visitor statistics recorded by the Whipple Museum 
indicates how it is focused on its teaching role within the HPS department rather than 
attracting a public audience. 
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Empires of Physics has many messages for us today. If the 
public is to understand science adequately, is it better to 
present it as unproblematic and awesome, as has been done 
in the past? Or would a greater openness about its formation 
and problems engendered be more instructive? The 
exhibition certainly provides a challenging response to this 
question.140 
For curator and historian of science (and former HPS student) Ken Arnold, 
this 'challenging response' was in danger of alienating its visitors: 
Downstairs, the main difficulty was that the deliberate lack of 
explanatory material inevitably left many not sure what to 
make of it all. Expecting an audience to translate its own 
frustration into a notion that making science is itself difficult 
was, to be honest, rather naïve, and could only have worked 
if intense tutelage had been provided before visitors started 
their conceptual journey.141 
This highlights one of the major challenges of displaying historical 
scholarship: does one assume that visitors already have a general degree 
of background historical and scientific knowledge or does one have to 
include a full explanation throughout the exhibition? Adopting the first 
approach could alienate visitors who do not have the requisite prior 
knowledge, while the latter approach could disengage knowledgeable 
visitors who see nothing new in the exhibition to gain their attention. 
Arnold also questions the accuracy of this immersive exhibition without 
representative sounds, smells and people. He concedes, however, that 
the exhibition is most likely enhanced on the days when a tour guide is 
available to provide a human perspective.142 
14° Dunn, R. (1993) 
141  Arnold, K. (1996):68 
142 Arnold, K. (1996):68 
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2.6.7 Lessons gained from this exhibition review 
Empires of Physics was an ambitious immersive exhibition experience that 
attempted to evoke a sense of the original conditions and space used by 
Cambridge physicists in the late nineteenth century. It was a tangible 
display of recent scholarship on the practice and workings of science and 
addressed difficult sociological concepts such as uncertainty, tacit 
knowledge and the black-boxing of instruments. Unlike the examples 
mentioned in the previous reviews within this chapter, the interactives 
were based on historical research and provided a realistic interpretation of 
the frustrations of experimental science. 
The lack of printed text within the display space was visually 
appealing and contributed to evoking the laboratory context in the Lower 
Gallery. But this interpretative approach also generated the additional 
challenge of seeking an alternative format to convey information about the 
context and content of the rooms. The museum's solution was to provide 
a guide book. Upon close inspection, however, the density of information 
provided in this volume suggests that this kind of immersive experience 
may be best interpreted through the actions of a tour guide who can add a 
human voice and perspective to the apparent chaos. This is more 
engaging and less tiring than asking visitors to read lengthy historical 
essays to appreciate the displays presented before them. 
Finally, a particular consideration for this exhibition was the unique 
location and circumstances of the Whipple Museum. The exhibition itself 
originated as part of a research project within the HPS department and is 
an explicit attempt at transferring knowledge from academia to the public 
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via the museum interface. The museum's situation within the HPS 
department ensured a scholarly audience who were more receptive to 
these complex interpretations; one could even speculate that external 
visitors were more tolerant of an academic display since they would 
expect such presentation in a museum located in a prestigious university 
town. The effectiveness of this exhibition was also enhanced by its scale; 
the limited space of the galleries gave visitors the chance to directly,  
experience the nuances of the laboratory space that curators sought to 
portray. This was highly advantageous compared to galleries in larger 
museums where there is much background commotion that reduces the 
illusion of the immersive experience. 
2.7 Exhibition Review 4 
The Chronicles of Froissart 
Royal Armouries Museum 
Leeds, UK 
8th December 2007 — 6th April 2008 
2.7.1 Selection of this exhibition for review 
This exhibition was chosen for review as a contrasting example of how 
other areas of historical scholarship can be selected and interpreted for 
museum audiences. Although the project involved many different funding 
bodies and partner groups, it was principally directed by Professor Peter 
Ainsworth (Head of the French Department, University of Sheffield) and Dr. 
Karen Watts (Senior Curator of European Armoury, Royal Armouries, 
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Leeds). Knowledge transfer was a core function of the exhibition from its 
inception since Watts and Ainsworth originally met through the auspices of 
the EPSRC-sponsored White Rose Affective Communication workshop 
held at the Royal Armouries.143 This programme was devised to generate 
multidisciplinary research networks between the arts, humanities and 
sciences. The subsequent development of The Chronicles of Froissart 
embodied many of the aims and objectives of this research network and 
thus provides a useful insight into the knowledge transfer process between 
academic historians and museum exhibitions. 
2.7.2 Description of the exhibition 
The exhibition content is derived from the illuminated medieval 
manuscripts of 'The Chronicles of Froissart', originally produced in Paris in 
the early fifteenth century. The manuscripts vividly describe the events of 
the Hundred Years' War between France and England. Travelling clerk 
Jean Froissart (1337-1404) interviewed surviving soldiers and knights from 
both sides of the conflict to create a vivid account of both the battles and 
medieval life.'" Ainsworth and Watts used weapons and armour from the 
collections of the Royal Armouries to create a 3D interpretation of the 
miniature illustrations of battle scenes depicted within The Chronicles. 
The exhibition also provided visitors with the opportunity to explore the 
manuscript for themselves using a digital surrogate that was originally 
developed to facilitate academic research. 
143 The EPSRC is the Engineering and Physical Sciences Research Council. For more 
information about the Affective Communication workshop, see White Rose (2006) 
144 University of Sheffield (2007) 
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The exhibition was composed of 6 key areas: 
> Dramatis Personae :Who made the history in this exhibition 
In the corridor leading into the exhibition visitors encountered a series of 
panels depicting people who had been involved with the exhibition, from 
the historical characters of the writer Froissart and bookseller Pierre de 
Liffol, to the modern characters of digital photographer Colin Dunn and 
scholar Peter Ainsworth. This display was the outcome of the AHRC-
sponsored project `MyExhibition,' led by Chris Rust at Sheffield Hallam 
University.145 It was hoped that a personalised museum experience could 
be provided by using detectors to monitor the length of time spent by 
visitors in front of each panel. Depending on this interest, other panels on 
related topics were designed to light up 146 but unfortunately, this 
responsive display was not functioning during my visit. 
> Arms and Armour 
This was the dramatic eye-catching entrance to the exhibition, featuring 
three cases of armour from the Hundred Years' War period (1327-1415 
approximately), including a Lyle Basinet (helmet), a kettle hat, pavise 
(shield), aventail (mail collar to protect the neck and upper chest), 
haubergeon (mail shirt), crossbow and Rondel dagger.147 
145 Further details of the project can be found at Rust, C. (2008) 
146 Ainsworth, P. (2008a) 
147 University of Sheffield and the Royal Armouries Museum (2008) 
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D How to make a manuscript 
This section comprised of a case of sample materials used to make a 
manuscript, accompanied by a video demonstration of how vellum is 
produced. These materials were loaned from the Fitzwilliam Museum in 
Cambridge.148 
D Projection space and calligraphy demonstrations 
To provide visitors with the opportunity to relax and just enjoy the 
illumination scenes from the manuscripts, the exhibition designers 
included a projection theatre to showcase a rolling film of enlarged images 
accompanied by minimal commentary.149  This space was also used for 
calligraphy demonstrations by Sara Mack which enabled visitors to gain a 
first-hand view of manuscript calligraphy. 
D Treasury 
To complement the digital copies of the Froissart manuscript, the 
exhibition organisers were able to secure the loan of an original Froissart 
manuscript from the libraries of Stonyhurst College, Lancashire. The 
manuscript was brought to England shortly after the Battle of Agincourt in 
1415 by Sir John Arundell of Lanherne (1367-1435) and remained in the 
family until it was bequeathed to Stonyhurst in 1835.15° 
148 A copy of this video can be viewed at Fitzwilliam Museum, Cambridge (2008) 
149 Ainsworth, P. (2008a) 
150 University of Sheffield and the Royal Armouries Museum (2008) 
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➢ Kiosk zone 
This section of the exhibition featured six interactive computer kiosks that 
enabled visitors to explore a digital version of the manuscripts via specially 
developed KiosqueNirtual Vellum software. Surviving editions of The 
Chronicles held at the Royal Library in Brussels, Stonyhurst College in 
Lancashire and the municipal libraries of Besancon and Toulouse were 
digitally photographed to create virtual editions. These high resolution 
images were then collated to create virtual manuscripts which could be 
explored using a viewing tool that enabled users to zoom in and pan 
across different sections. To appeal to younger audiences, the kiosks also 
featured the interactive game 'Castle Siege' which was devised by 
University of Sheffield students in conjunction with the computer game 
company Genesys.151 
2.7.3 Target audience 
This exhibition was aimed at the Royal Armouries' general audience 
profile of all ages and groups, from families to independent adults. 
2.7.4 Authorship and inclusion of historical scholarship 
The Chronicles of Froissart exhibition arose in very different circumstances 
to those of the other exhibitions featured in this chapter. Unlike the single,  
sponsor input of Science in American Life, this exhibition was both a 
product and generator of knowledge transfer between a variety of 
collaborative partners, from research councils to software designers and 
151  Ainsworth, P. (2008a). A copy of the game is available on the exhibition DVD-ROM -
see University of Sheffield and the Royal Armouries Museum (2008). 
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libraries. Ainsworth had initially sought to create an electronic version of 
The Chronicles that would be easier to view and manipulate than the 
existing black and white microfilm versions available to academics. 
Through discussion with contacts at the Universities of Sheffield and 
Oxford, he was able to secure the services of Colin Dunn, a digital 
photographer and programmer who produced high resolution images of 
the manuscripts in a Flash-based viewer called 'Virtual Vellum.' Funding 
from the EPSRC enabled Ainsworth to extend this facility to other 
researchers across an academic grid network on the internet. 
At this stage, Ainsworth became involved with EPSRC-sponsored 
White Rose Affective Communication project where he met Watts and the 
idea of a public exhibition emerged.152 A Knowledge Transfer partnership 
grant enabled Ainsworth to develop Virtual Vellum into interactive 
exhibition software called 'Kiosque,' in conjunction with consultancy group 
Tribal. 	Thus the tool that originally facilitated historical scholarship, 
developed through knowledge transfer between historians and digital 
specialists, was directly transferred into the public realm via the exhibition 
interface.1 53 
152 See note no.142 
153 Ainsworth, P. (2008a). See University of Sheffield (2007) for further details on Virtual 
Vellum and Kiosque. 
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Figure 2k 
View of the text panels surrounding the Treasury containing the Stonyhurst College 
manuscript. A kiosk featuring the manuscript viewer is visible on the left. 
Image credit: Louise Thorn 
In describing his motivation for developing the exhibition, Ainsworth 
explained how he wanted to create a narrative that moved away from the 
traditional emphasis on the bloodletting and violence of the Hundred 
Years' War. Instead, Ainsworth wanted to focus more on the artisanship 
of the weapons manufacturer, the scribe, the artist, the illuminations artists, 
the book seller and goldsmith. This was partly inspired by Watt's visit to 
an exhibition on manuscript production at the Fitzwilliam Museum in 
Cambridge and another visit to the manuscript collections of Avranches in 
France.154 Ainsworth also explained how he wanted visitors not just to 
consider the historical context but to think more widely and 'to ask 
154 Watts, K. (2008) 
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questions about how and why we know about the Hundred Years' War,'155 
i.e. to highlight aspects of historical scholarship, particularly the use of 
primary source materials such as manuscripts and weapons. 
This desire to include aspects of scholarship is evident within the 
exhibition narrative. This exhibition does not merely reproduce Froissart's 
prose; it takes a more analytical view of The Chronicles and incorporates 
wider scholarship on the production and distribution of Froissart's work 
and more generally on the production of books during the medieval period. 
The narrative also compares different versions of The Chronicles that were 
customised for either English or French clients, thus demonstrating how 
historians have to consider elements of propaganda within primary 
sources. This insight into the critical thinking of historical research is 
bolstered by the kiosks that empower visitors to view the virtual 
manuscripts for themselves. Thus, this example demonstrates how tools 
devised to facilitate new aspects of historical research can potentially 
feature in exhibitions and enhance knowledge transfer from academia to 
general audiences. 
One particularly interesting element in the authorship and 
development of this exhibition was the role of Ainsworth as a historian. 
Unlike the other exhibitions featured in this chapter, Ainsworth did not 
merely play an advisory role during the planning stage; he was 
continuously involved and even designed and produced the exhibition 
publicity materials. 	Both Ainsworth and Watts recalled their mutual 
enjoyment of the collaboration. As Watts explained, Ainsworth is the 
155 Ainsworth, P. (2008a) 
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recognised international expert on the subject of Froissart, so there was 
no need to garner advice from other historians.156  Together with the 
curatorial expertise of Watts, this exhibition does not appear to have 
suffered any conflicting views of scholarship, as seen in the debates 
between different historians involved in Science in American Life. The 
only apparent difficulty encountered was initial resistance from the Royal 
Armouries that this exhibition was 'too academic' for their audience profile, 
although support from the museum executive appeared to increase as the 
exhibition progressed towards completion.157 
2.7.5 Interpretation and the inclusion of historical scholarship 
The interpretation for this exhibition was conveyed through a diverse 
combination of text panels, artefacts, video, calligraphy demonstrations 
and computer kiosks. In the first section of the exhibition, visitors are 
introduced to Jean Froissart and his work by a series of text panels, but 
there is no explanation of the Hundred Years' War until halfway through 
the exhibition. This delayed inclusion was partly intentional, for the 
visitor's attention is initially ensnared by several eye-catching objects from 
the medieval collections of the Royal Armouries. A three-dimensional 
interpretative approach of matching the foreground weapons and armours 
to characters in the background images of enlarged manuscript 
illuminations was used to create an illusion of flight and movement.158 
156 Watts, K. (2008). Ainsworth's homepage features a full publication list of his research, 
see Ainsworth, P. (2008b) It also includes recognition of his work from the French 
Government. 
157 Ainsworth, P. (2008a) 
158 Ainsworth, P. (2008a); Watts, K. (2008) 
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Figure 2I 
Display of the haubergeon, kettle hat and cross bow. The positioning of the crossbow 
and arrows creates the illusion of flight and movement. The background illustration is a 
high resolution version of a miniature illumination contained within the original manuscript. 
This image was initially produced to facilitate historical research. 
Image credit: Louise Thorn 
This desire to create an affective response in visitors was maintained in 
the display of the Stonyhurst manuscript. Located in the aptly-named 
Treasury, the precious nature of the medieval book was emphasised by 
the use of a starry vaulted ceiling which was painted onto a background of 
French royal blue paint. 
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Apart from the Projection Space, the remainder of the exhibition 
was very text-dependent with over 44 panels.159 The intensity of the 
information was relieved by the colour-coded archways that denoted 
English events in red and French events in blue. The vibrant colours of 
the enlarged illuminations added visual appeal to the exhibition, while 
questions posed in a Where's Wally?' style encourage visitors to inspect 
the images more carefully.160 
More generally, the proliferation of text panels included within this 
exhibition illustrates one of the major challenges in extracting scholarly 
material for exhibitions. Writing text is within an academic's everyday skill 
set, yet the museum exhibition medium requires a delicate balance: too 
much text and the visitor becomes tired and loses interest; too little text 
and the visitor finds the exhibition confusing and frustrating.161  For The 
Chronicles, Ainsworth wrote the draft text panels and labels which were 
then edited by Watts; Ainsworth recalled how the final labels were only a 
third of the original length.162 This observation illustrates how historians 
will need additional training from their curatorial colleagues in the art of 
writing label scripts if they wish to contribute to museum exhibitions. 
Z7.6 Reactions to the exhibition 
There were no formal reviews of this exhibition. The opening of the 
exhibition was reported by local newspapers but the articles were mainly 
159 Watts, K. (2008) 
160 where's Wally?' © is a series of children's books in the UK that challenges readers to 
examine densely-illustrated cartoons, often depicting historical scenes, to find Wally, a 
character recognisable by his blue trousers, walking stick, red-and-white stripy sweater 
and woolly hat. The international brand is called 'Where's Waldo?' 
161  Watts, K. (2008) 
162 Ainsworth, P. (2008a) 
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descriptive, there are no reviews from the visitor's perspective. 163  A 
search of the scholarly and museum literatures also yields no critique. No 
visitor numbers were recorded as the exhibition was free and no tickets 
were issued. 
The only source of visitor feedback appears to be a Visitor 
Comment Book which was suggested by Ainsworth.164 Fortunately I was 
able to read some of these comments during my visit in January 2008. 
The majority of comments were positive and enthusiastic; only a handful of 
visitors wrote that the exhibition layout was confusing. While these 
comments were encouraging and lend support to the notion of 
scholarship-based exhibitions, this method of evaluation is highly 
subjective since it is mainly those visitors who have a strong opinion who 
are most likely to add an entry.165 In addition, some visitors included 
comments about other galleries within the museum rather than The 
Chronicles. Nevertheless, it still demonstrates that some visitors 
appreciated the scholarly themes on display. 
2.7.7 Lessons gained from this exhibition review 
The inspiration, development and interpretation of The Chronicles of 
Froissart illustrate many different constraints but also opportunities within 
knowledge transfer between academia and museums. One of the 
recurring themes throughout this exhibition review has been the 
encouragement and availability of engaging with multidisciplinary partner 
163 For the opening announcement of the exhibition in the Yorkshire Post, see Robinson, 
A. (2007) 
164 Ainsworth, P. (2008a) 
165 For a preliminary discussion on the utility of visitor books as a means of exhibition 
evaluation, particularly in relation to historical displays, see Macdonald, S. (2005). 
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organisations, both in academia and in industry. When I interviewed 
Ainsworth, he concluded that the key ingredient for his involvement with 
the Royal Armouries was the encouragement and supportive atmosphere 
for knowledge transfer at the University of Sheffield. Having contact with 
academics in other departments within the university, such as the 
engineering department, prompted Ainsworth to apply for funding to 
research councils that he would not normally consider, such as the 
EPSRC. As demonstrated by the variety of collaborative partners on the 
acknowledgement panel in the exhibition, an initial collaboration with a 
digital photographer and programmer to create an image viewer for 
researching medieval manuscripts soon multiplied into a complex 
knowledge transfer programme that resulted in a public exhibition. 
This endeavour did not occur without difficulty. Firstly, the need to 
identify and apply for the different kinds of funding was time-consuming, 
particularly for Ainsworth who recalled that his colleagues in the French 
Department were initially sceptical of his exhibition ambitions. They 
resented the transfer of his teaching duties onto their own schedules 
during his sabbatical period and voiced concern that involvement with the 
exhibition would adversely affect the Department's Research Assessment 
Exercise (RAE) rating. While Ainsworth recognised the challenge of 
managing both his department and exhibition commitments, he defended 
his involvement by pointing out that he still produced a substantial output 
of high-quality research, thus the RAE was not compromised. In addition, 
Ainsworth claims that the department has been enriched by the number of 
individuals who now have a different set of skills in digitization and image 
manipulation which have proven beneficial for research. Students at both 
the undergraduate and postgraduate level were enthusiastic to be involved 
with the project and initially sceptical staff are now actively involved in 
further knowledge transfer projects. These reflections by Ainsworth 
therefore demonstrate some of the generic difficulties that may be 
encountered by academic departments which choose to participate in 
knowledge transfer projects.166 
This case study has also shed light on some of the practical and 
intellectual challenges involved in creating an exhibition based upon 
scholarly themes. The genesis of the exhibition was a tool of academic 
research — the image viewer tools used to examine medieval manuscripts. 
This resource created an immediate and obvious start for the exhibition 
narrative. The manuscript of The Chronicles of Froissart provided a rich 
source of colourful high-resolution images as potential exhibition material. 
In terms of material culture, however, only a limited number of artefacts 
could be matched and interwoven in the narrative, despite the Royal 
Armouries collection of over 70,000 items.167 This lack of objects was 
partly offset by the inclusion of additional interpretative media such as the 
projection theatre and calligraphy demonstrator. 	The latter was 
particularly useful for Ainsworth who commented on how watching the 
calligrapher at work raised his awareness of how the manuscripts were 
originally produced.168 This comment illustrates the potential benefit of 
using museum interpretative techniques to inform and assist approaches 
in historical research. 
166 See ch. 6, section 6.2 for a discussion of REF, the proposed RAE replacement. 
167 Royal Armouries (2008) 
168 Ainsworth, P. (2008a) 
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Finally, one of the most interesting aspects of this case study has 
been the lack of attention garnered by this exhibition in either academic or 
popular reviews. Unlike exhibitions based upon themes from the history of 
science, there have been no calls from academics or museum specialists 
criticising the lack of relevance between the exhibition content and the 
everyday life of visitors. There is no presentism within the exhibition 
narrative i.e. there is no mention of the impact of the Hundred Years' War 
on current relations between England and France. Nor is there any claim 
that this exhibition undermines current French and English military 
strength, yet parallel claims often accompany history of science exhibitions. 
Perhaps these historical exhibitions are deemed to be history for history's 
sake, merely innocuous displays of past events. 
In contrast, science exhibitions are subject to more scrutiny. As a 
consequence of recent public engagement with science initiatives, every 
citizen is now invited to play an active part in science by participating in 
public forums on new technologies such as genetically modified foods or 
nanotechnology. The feedback from these events is envisaged to play a 
decisive part in formulating government policy on such technologies. 
Inferring from this policy means that science museum visitors are now 
considered as stakeholders in contemporary science. Consequently, 
exhibitions on the history of science are similarly expected to be relevant 
to everyday life, both by visitors and professional museum reviewers. 
Although this is just one example of an exhibition derived from medieval 
historical scholarship, the muted response suggests that history of science 
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exhibitions have this additional concern of relevance that is seldom voiced 
in relation to other kinds of history. 
2.8 Conclusions from this chapter 
In this chapter, three key themes regarding the inclusion of history of 
science scholarship within museum exhibitions have emerged: 
2.8.1 Authorship of an exhibition 
History of science exhibitions are generally composed of the input of 
curators, scientists, university-based historians and occasionally, visitor 
focus groups. As seen in these four exhibition reviews, the relative 
contributions made by these stakeholders varies between different 
institutions and exhibitions. 	For example, in Manchester Science, 
university-based historians only played an external advisory role, whereas 
in The Chronicles of Froissart, historian Peter Ainsworth was fully involved, 
on both an intellectual and practical level, throughout the entire exhibition. 
The tensions between these different contributors are essentially based 
upon the fundamental question of 'Who has the most credible version of 
the history of science?' Other historical exhibition topics need only to defer 
to historians as the source of credible knowledge. For history of science, 
there is the additional input of scientists. As practitioners, they contribute 
their own preconceptions of their subject and how its history should be 
portrayed. For other historical exhibitions, practitioner comments are only 
relevant if the topic is within living memory. Yet for science, there is an 
unspoken sense of intellectual ancestry i.e. today's scientists have the 
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credibility and authority within society to intercede on behalf of their 
predecessors. As non-scientists, historians of science lack this public 
credibility and authority to counteract the scientists' views if there is a 
conflict of opinion. Many of the initial development phases of these 
reviewed exhibitions were subject to these different voices of authority. 
Curators also contribute as guardians of historical artefacts. They 
play an important mediatory role between scientists, historians and the 
public, often distilling their own understanding of the subject to create the 
exhibition narrative. Sometimes the exhibition designer can also play a 
decisive role, as demonstrated by the decision to omit the character of 
John Dee in Manchester Science on the advice of the designer rather than 
the associated historians, curators or scientists. This is yet another 
contributing author who can determine the nature and scope of history of 
science scholarship in a museum exhibition. 
Z8.2 The nature and identity of the museum 
All four museums featured in these reviews have strong individual brand 
identities. This contributes to visitors' expectations on the nature and tone 
of exhibitions. As demonstrated by the controversy regarding Science in 
American Life and The Last Act [Enola Gay], audiences expect national 
museums to act as celebratory monuments to historical achievements, 
regardless of whether it is military, social, political or scientific history. 
Exhibitions that feature critical scholarship of past events are regarded by 
audiences, sponsors and politicians as a departure from a national 
museum's expected function within society. For such commentators, The 
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Last Act was envisaged to contribute to commemorations relating to the 
fiftieth anniversary of the end of the Second World War. For the 
museum's curators, the exhibition was a vehicle for raising issues and 
highlighting scholarship concerning the use of atomic weapons and the 
start of the Cold War. This approach may have created little concern 
within a small local or independent museum. Situated within a national 
museum with a high visibility, The Last Actwas subject to intense scrutiny 
within public and political reviews. Its questioning narratives were 
perceived as contrary to the expectations of a national museum. Thus, 
the inclusion of scholarship within a national museum, especially 
scholarship that adopts a critical approach to key historical events of 
national significance, can create tensions with external stakeholders. 
There are also internal pressures within the museum itself. While 
curators themselves may be highly proactive and responsive to the idea of 
including more themes from scholarship within displays, such exhibitions 
may be counterproductive to the museum's master plan. For example, the 
Manchester Science gallery was structured within the museum's 
development plan several years before its construction. Such long-term 
plans and overarching themes may make it difficult for museums to 
accommodate exhibitions based on current scholarship at short notice. In 
this instance, smaller local museums may be more reactive to 
incorporating exhibitions based upon scholarship than national and 
regional museums. These larger institutions are subject to greater levels 
of hierarchy which makes it potentially more challenging to instigate new 
exhibitions, particularly if they are not congruent with the executive plan. 
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The nature and identity of the museum also determines its 
audience. This in turn determines the willingness of the institution to 
create more scholarly exhibitions. For example, the Whipple Museum in 
Cambridge specifically caters for graduate students in the History and 
Philosophy Department. As a small specialist museum it attracts a 
knowledgeable audience who are more likely to engage with a 
scholarship-rich exhibition than the broad spectrum audiences of national 
museums. 	These larger institutions have a predominantly family- 
orientated identity and are expected to provide exhibitions which cater for 
wide audiences and potentially attract huge numbers of visitors. With 
these criteria in mind, national museums may be reluctant to adopt 
exhibitions that feature a strong component of abstract scholarly ideas 
which will only appeal to a limited audience, as demonstrated by the Royal 
Armouries in response to the proposed The Chronicles of Froissart 
exhibition. More innovative interpretative features, such as the use of 
multimedia and live actors on gallery, may be demanded by museums to 
interpret abstract scholarly themes for a wider non-specialist audience. 
This is an additional expense that may deter museums from choosing 
scholarly topics for display. 
The variety of case studies in this chapter illustrate how the very 
nature and identity of each individual museum can affect its receptiveness 
to creating exhibitions derived from themes in recent history of science 
scholarship. The implicit model of knowledge transfer within the AHRC's 
programme assumes that scholarly themes can simply be displayed in a 
museum exhibition to reach a public audience. 	In contrast, the 
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complications of the four exhibitions reviewed in this chapter demonstrate 
that such exhibitions need to be carefully tailored according to a museum's 
nature, function and brand identity. 
2.8.3 The availability and interpretation of objects in an exhibition 
A key factor which has resonated throughout the exhibitions reviewed in 
this chapter is the availability and interpretation of objects. The nature and 
scope of a museum's collection is determined by its founding principles. 
For example, national museums founded in the nineteenth century often 
housed extensive collections of industrial apparatus in the wake of the 
fashion for international manufacturing exhibitions during this period. In 
contrast, smaller museums are usually based around collections 
established by philanthropic individuals. Consequently, these museums 
feature smaller antiquarian artefacts from the history of science. Hence, 
knowledge transfer is best facilitated when scholarship is matched to the 
museum with the most relevant range of topics and objects. 
As demonstrated by Manchester Science and The Chronicles of 
Froissart, this correspondence of interests does not necessarily guarantee 
an easy transfer of scholarship into exhibitions. Both of these exhibitions 
were ideally situated in terms of matching scholarly topics with appropriate 
venues but both museums struggled to provide a wealth of relevant 
artefacts. This disparity highlights the different research practices of 
museums and academia. University-based historians generally use two-
dimensional resources such as books, letters, illustrations and archive 
material as the basis of their work, as opposed to museum curators who 
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base their research upon objects in the collections. This academic two-
dimensional scholarship is very difficult to translate into a three- 
dimensional exhibition. 	Presenting such two-dimensional material in 
exhibitions requires a high level of interpretation such as computer 
touchscreens to explore virtual documents or accompanying videos and 
audio resources. None of these features have the visual appeal or 'wow' 
factor that attracts or engages visitors. Sociological studies of science 
have equally few relevant artefacts in science museum collections. Hence, 
knowledge transfer between academic research and museum exhibitions 
is inhibited by the two different research methods adopted by these 
different institutions. As demonstrated by these exhibition reviews, 
attempting to display the associated two-dimensional material used in 
scholarship within the three-dimensional environment of a museum 
exhibition requires intensive interpretative techniques to appeal to visitors. 
2.8.4 Implications from these exhibition reviews for my own display 
Reviewing these four exhibitions has given me the opportunity to 
investigate some of the many challenges involved in creating an exhibition 
based upon history of science scholarship. From these reviews I can 
extract a series of implications which will be useful considerations when 
developing my own display. For example, the review of Science in 
American Life revealed the difficulties of providing an exhibition which 
satisfies the agendas of different stakeholders, many of whom may have 
widely diverging views about science. 
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In this project, the authorship and editorial control of the exhibition 
will be my own work with suggestions contributed by my historian and 
curator colleagues. 	The narratives will be based upon my own 
interpretation and analysis of the historical literature on the nature of trust 
between scientists. On a practical note, my association with the Science 
Museum will direct my work in two key ways. First, I will use the typical 
Science Museum visitor profile as the description of my own target 
audience. Second, my exhibition content will be restricted to the artefacts 
available within the museum's collections.169 
From the review of Manchester Science, we can see how visitors 
favour a chronological narrative which is easy to follow. Depending on the 
available exhibition space, I will most likely adopt a chronological 
approach within my own display. This review also revealed two narrative 
trends which I will endeavour to avoid within my own display. As 
demonstrated by the Whitworth machine in section 2.5.6, the object labels 
tended to focus on the object itself with little reference to the top-level 
messages of the exhibition. In this instance, the label informed the visitor 
that the machine enabled engineers to accurately measure small lengths 
but made no reference to this object's significance in the growth of science 
in Manchester. Furthermore, the content in each of the holodeck sections 
featured elements of presentism i.e. the historical material was selected 
according to its relevance to today's science rather than presented within 
its own historical context. Thus, when writing my own labels I will need to 
keep reinforcing my top level message of trust between scientists and 
169 Full scale museum exhibitions can be enhanced by the inclusion of additional objects 
secured on loan from other museums. 
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explain the content within its own historical significance, as preferred by 
historians. 
The review of Empires of Physics was particularly useful since its 
inception closely mirrors my own circumstances. Although my exhibition is 
not part of a research project on trust between scientists, I will still be 
working within an academic history of science department and will be able 
to act upon suggestions made by my fellow historians. Conversely, there 
is also a significant difference between Empires of Physics and my own 
exhibition. For Empires of Physics, this location within an academic 
department enabled the curators to pitch the content at an advanced level 
of interpretation, such as the deliberate lack of labels to create a sense of 
confusion. Since my target audience is based upon the Science 
Museum's audience profile, I will need to reduce this sophistication in 
favour of a non-specialist profile. 
From my review The Chronicles of Froissart I gained insight into the 
significance of gauging the level of visitors' existing knowledge and the 
challenge of combining text and objects to present a coherent narrative. 
In this exhibition the curators did not outline the key purposes and events 
of the Hundred Years' War until half way through the exhibition. Given 
that the exhibition was located in a military history museum, many visitors 
may already have been aware of the background to this historical period. 
Less knowledgeable visitors, however, may have been discouraged from 
exploring the exhibition further without some kind of introduction in the 
initial section. From this review I conclude that I will need to ensure that 
my theme of trust between scientists is made clear at the beginning of my 
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exhibition. I will also have to ensure that each case study within the 
display can be enjoyed as a self-sufficient unit i.e. one that does not 
require extensive background knowledge. 
My review of The Chronicles of Froissart also demonstrated the 
difficulty of combining objects and text to present an exhibition narrative. 
In Froissart, the objects were situated in the first room of the exhibition 
while the remainder of the display was mainly composed of text panels, 
with the exception of the computer kiosks and the display of an original 
Froissart manuscript. Although there may have been logistical reasons for 
this format, it lends itself to the risk that visitors will only stop in the first 
section of the display and will then bypass the text-laden second section. 
While my own exhibition will only feature small scale display cases, I can 
infer from this review the general principle of interspersing text with objects. 
In this way I hope to main visitor interest and present a narrative in which 
the text and objects are complementary. 
On a more general level, the reviews of Manchester Science and 
Empires of Physics highlighted the opportunities and challenges of 
interpreting scholarly themes as interactive features, such as mechanical 
devices or computer kiosks. For the purposes of this study, however, I am 
limited to the medium of posters and two display cases so there will not be 
an opportunity to explore this interpretative medium further. Despite these 
limited resources, I will endeavour to create a display which accurately 
reflects current trends within the history of science literature on the nature 
of the working trust between scientists. 
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Chapter 3 
Sourcing content for the exhibition:  
a review of the literature regarding trust between scientists 
3.1 Introduction  
In this chapter I review topics from the historical and sociological 
scholarship regarding the working trust between scientists. These topics 
will be later used in this dissertation as content material for my exhibition. 
As previously mentioned in Chapter 1, I will not be contributing original 
archive-based research to this scholarship. Instead, my aim here is to 
research and summarise the existing secondary material to gain a 
historian's in-depth understanding of the topic and to create a content 
base from which I will later extract topics for display. 
This theme of trust in science was pre-determined by my 
involvement with the proposed Making Modern Science gallery at the 
Science Museum. The gallery itself was devised to present narratives 
about both the working trust between scientists and the wider debate 
about public trust in science. Although this gallery has now been 
postponed, the development of trust as a potential exhibition theme has 
continued through my work. For the purposes of this study I decided to 
focus on the literature concerning the working trust between scientists 
since this topic reflects prevailing trends within recent scholarship in the 
history and sociology of science. 
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To facilitate this literature review, I have researched and devised 
five categories for discussion. These categories will not be replicated in 
the exhibition but instead will provide a useful tool for examining the 
extensive literature on trust. In the first section I consider the sociological 
scholarship to extract a broad definition of the role and nature of trust 
within society. The second section narrows this broad focus to the nature 
and function of trust within ideologies of science. In the third section I 
examine the role of trust at a personal level, from a researcher's social 
background, character and beliefs (both religious and political). The fourth 
section expands to encompass trust within scientific institutions, from the 
early educational opportunities of a scientist's career through to 
professional laboratory work or a specific research group environment. 
Finally, I consider the role of trust within the broader scientific community, 
where new ideas are disseminated, revised and accepted according to a 
variety of parameters based upon trust. The case studies within each 
category are not discrete entities; one can recognise many aspects of trust 
within a single historical episode. In these instances I have endeavoured 
to discuss each case study within its most pertinent category. 
3.2 The general nature and role of trust in society 
Before considering the specific instance of trust within science, I 
shall first consider a general definition of trust. In his key work The 
Consequences of Modernity (1990), sociologist Anthony Giddens defines 
trust within society in the following terms: 
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Trust may be defined as confidence in the reliability of a 
person or system, regarding a given set of outcomes or 
events, where that confidence expresses a faith in the 
probity or love of another, or in the correctness of abstract 
principles (technical knowledge).17° 
Trust is part of what Giddens calls 'disembedding' i.e. it removes social 
relations out of their local contexts.171 In contrast to this non-specific 
nature of trust, sociologist Barbara Misztal argues that trust is only 
generated and maintained within certain social conditions and 
circumstances. For example, Misztal comments that trust in general 
society is a product of social relations where there is a common set of 
values, experiences and activities. A sense of expectation about the 
behaviour of one's fellow community members enables one to undertake 
risks, particularly when there is a lack of information. This sense of trust 
enables cooperation between various members of society.172 
From these two definitions I can describe trust as a combination of 
evidence and belief. 	In the first instance, social norms generate 
assumptions and an underlying trust about the expected behaviour of 
community members. Observations of the people in one's community 
provide the evidence for this expected behaviour. This underlying trust 
then enables one to trust (i.e. believe) in disembedding situations. For 
example, one uses a bus with the underlying trust that all bus drivers know 
how to drive the vehicle and have an appropriate licence, yet one does not 
know for definite if this particular driver on this particular bus meets these 
criteria. Thus, from the first assumption one can make a general 
assumption without specific knowledge. 
170 Giddens, A. (1990):34 
171 Giddens, A. (1990):21 
172 Misztal, B.A. (1996):chs 1-3 
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While these concepts have been used to describe events in society 
as a whole, many of these definitions are equally valid when applied to 
science. With a common educational experience and ideology, 
professional scientists form a virtual community which encompasses 
individuals in different countries and institutions. Within this community, 
scientists trust in each other's work through a code of expected standards 
and behaviour. As philosopher Trudy Govier observes: 
Scientists are the creators and disseminators of the most 
highly generalized and powerful knowledge in our culture. 
They train students, moulding their ideas, values and 
ideologies. They write textbooks for students at universities 
and referee textbooks for schools.173 
This moral and ideological code continues to cycle through the training of 
future scientists. Once qualified, scientists continue to depend on this 
expectation of standards. When a scientist reads an article published by 
another scientist, they are trusting in the author's competence, even 
though they may not know the full details of the author's local context i.e. 
their specific educational background, research skills, level of expertise 
and experience. Instead, scientists have the expectation (i.e. trust) that 
the other scientist has completed the work according to a common set of 
principles and standards. Without this trust, each individual scientist 
would have to either physically witness or replicate every experiment 
which they believed would be relevant to their work. Hence trust between 
scientists reduces the complexity of their work and enables them to 
extrapolate new research based upon existing knowledge.174 
173 Govier, T. (1997):95 
174 Hardwig, J. (1991): passim 
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This trust between scientists mirrors the everyday role of trust among 
citizens, as sociologist Niklas Luhmann (1927-1998) describes: 
Trust reduces social complexity by going beyond available 
information and generalizing expectations of behaviour in 
that it replaces missing information with an internally 
guaranteed security.175 
This comment asserts that trust can effectively bridge the gap where there 
is a lack of information. Just as a citizen trusts in the competence of a bus 
driver without viewing that particular driver's training or licence, scientists 
can build their work upon previous research without having to investigate 
all theories and experiments from first principles. On the basis of these 
studies it would appear that trust plays a similar role in science as it does 
within wider society. 
3.3 Aspects of trust in the ideologies of science 
Trust is embedded within many ideologies of science. In 1942, sociologist 
Robert Merton devised four norms of science: universalism, communism, 
disinterestedness and organised scepticism. The first norm of 
universalism states that truth-claims are subject to impersonal criteria i.e. 
new claims should be assessed by their relevance to existing observations 
and knowledge rather than the personal characteristics of the proponent 
scientist. The second norm of communism deems all scientific knowledge 
to belong to the community as a whole rather than to individual scientists. 
Finally, a sense of disinterestedness and the use of organised scepticism 
through the peer review process are required to keep science true to its 
175 Luhmann, N. (1979):93 
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institutional values. The most pertinent norm relevant to trust is the 
concept of universalism. Merton states that: 
The acceptance or rejection of claims entering the lists of 
science is not to depend on the personal or social attributes 
of their protagonist; his race, nationality, religion, class, and 
personal qualities are as such irrelevant. 	Objectivity 
precludes particularism.176 
Perhaps in light of the global circumstances at the time of writing in 1942, 
Merton recognised the difficulty of maintaining these objective aims of the 
scientific ethos, particularly in times of war or within countries under 
totalitarian control. Citing fractious documents written by German, French 
and English scientists during the First World War, Merton describes how 
scientists can become nationalistic in their appraisal of other scientist's 
claims under such conditions. He concedes, 'Universalism is deviously 
affirmed in theory and suppressed in practice.'177 Thus, while the ideal 
norm of universalism states that all scientists should trust in the objective 
analysis of facts without reference to their origin, the situation is 
sometimes moderated by their trust or distrust in the proponent scientist's 
national background. 
Philosopher Karl Popper (1902-1994) also envisaged science as an 
idealistic search for the truth, but only for truth that is interesting and 
provides answers to problems: 
I can therefore gladly admit that falsificationists like myself 
much prefer an attempt to solve an interesting problem by a 
bold conjecture, even (and especially) if it soon turns out to 
be false, to any recital of a sequence of irrelevant truisms. 
We prefer this because we believe that this is the way in 
which we can learn from our mistakes; and that in finding 
176 Merton, R.K. (1973):270; originally published as Merton, R.K. (1942) 
177 Merton, R.K. (1973):273 
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that our conjecture was false, we shall have learnt much 
about the truth, and shall have got nearer to the truth.178 
Popper promotes his idea of falsification as a way for scientists to extract 
the truth from nature but this assumes that all scientists can trust each 
other to effectively scrutinise the data and willingly admit their mistakes. 
Unlike Merton, Popper does not seem to consider the personal 
characteristics of the scientist; truth is measured purely as 
correspondence with facts with seemingly little modification by the scientist 
himself. 179 	For Popper, trust between scientists is of little or no 
consequence, one should only trust in the facts and not the proponent(s). 
This contrasts with the views of sociologist Karl Mannheim (1893-
1947) who claimed that scientific ideas are strongly conditioned by the 
`social habitat' or social background of scientists. 	These hidden 
assumptions impinge on scientific claims and produce a perspectivist 
rather than objective view of science. While Popper concedes the role of 
social factors, he argues that this social habitat is irrelevant since the open 
debate and scrutiny within the scientific community distils facts from their 
social influences.180 
In 1986, philosopher Rom Harre addressed the issue of trust within 
science in Varieties of Realism in which he sets out to defend science 
from the perceived attack by theories of sociology and epistemology. 
Harre outlines his vision of science at the outset: 
178 Merton, R.K. (1973):231 
179 Merton, R.K. (1973):223 
180 Munnichs, G. (2004) 
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I believe that the scientific community exhibits a model or 
ideal of rational co-operation set within a strict moral order, 
the whole having no parallel in any other human 
activity..[..]..that very community enforces standards of 
honesty, trustworthiness and good work...181 
To Harre, this moral order based on mutual trust between scientists 
differentiates science from other knowledge pursuits and provides a 
framework for a 'cluster of material and cognitive practices.' Unlike 
Popper, however, Harre rejects the notion of science as 'a logically 
coherent body of knowledge' 182 and proceeds to outline his own model of 
how science truly operates. In contrast to Merton's idealistic view of 
universalism where scientific facts are independent of the personal 
characteristics of the scientist, Harre states that judgments are 
fundamentally based on such human traits rather than on the quality of the 
research itself.183 He adds that the driving force behind this system is the 
scientists' own sense of moral commitment within 'a network of human 
exchanges and practices based on a morality of trust.'184 
From these discussions among sociologists, it is apparent that there 
is no single coherent ideology of the role of trust between scientists. Many 
of these ideologies are reflections of the sociologists' own personal 
experiences of science, such as Merton's claims of universalism during a 
period of global conflict. It is difficult to extrapolate how these ideas relate 
to ideologies within contemporary science under a different set of 
circumstances. A more public and explicit declaration of a modern 
ideology of science can be seen in the attempts to create a universal code 
181  Harre, R. (1986):1 
182 Harre, R. (1986):6 
183 Haut, R. (1986):85-86 
184 Harre, R. (1986):145 
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of scientific ethics which could be trusted both by scientists and the public. 
In December 2003, social scientist Simon Schwartzman of the Brazilian 
Academy of Sciences proposed a code of ethics in all learned professions. 
He argued that this code would enable these professions to become 
autonomous and self-regulating without the bias of external support. As 
science becomes more integrated with government, business, industry 
and education, Schwartzman asserts that such a code could also help 
redefine science, restore its intellectual independence and increase its 
public credibility. While Schwartzman agrees with Merton's norms of 
universalism and organised scepticism, he suggests that 
disinterestedness and communism should be replaced with social 
accountability and responsibility for the consequences of research.185 
Similarly, the Council for Science and Technology in Britain sought 
opinion from a number of educational, research and professional 
institutions on the formation of a universal code of ethics for scientists. 
The results were published in January 2006 and revealed a consensus 
around two main themes. Firstly, respondents believed that a code of 
ethics could be a useful tool in generating student debate and awareness 
of scientific issues at all levels of education, from GCSE to postgraduate 
courses. But there was little support for such a code forming part of 
science and engineering graduation ceremonies, as currently 
demonstrated by the Hippocratic Oath for medical students. Secondly, 
many respondents commented that a universal code could supplement 
existing codes of conduct, tailored to their own needs.186  While this survey 
185 Schwartzman, S. (2003) 
166 Council for Science and Technology (2006) 
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is an encouraging sign of greater awareness of ethical issues in science, 
the suggestions tend to focus on the educational sector rather than within 
the scientific profession itself. There is no mention of how this code would 
be enforced or the consequences of any transgression. Reserving the 
code simply for education purposes could devalue the code into a rite of 
passage rather than a serious endeavour to generate a common set of 
principles and ensuing trust among scientists. 
In summary, one can see from this section that there is a divergence of 
opinion among sociologists and scientists themselves about the role of 
trust within the ideology of science. For Merton and Popper, scientists 
should trust in the objective analysis of empirical data rather than the 
personal attributes of the proponent scientist. For Mannheim and Harre, 
this focus on the data fails to acknowledge the moderating influence of 
social factors. In particular, Harre asserts that trust between scientists is a 
fundamental component i.e. research depends upon scientists having an 
inherent moral code of conduct which enables the subject to function. Yet 
within contemporary science, this latent moral code has been questioned 
by calls from scientists and politicians to create a more explicit declaration 
of ethics. The emergence of such a proposal demonstrates a current lack 
of trust within the scientific community. Proponents of this code claim that 
their aim is to enhance trust both among scientists themselves and the 
wider public, but it is unclear how this code will be enforced and how 
transgressors will be disciplined. 
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The historical scholarship reveals that these concerns about trust 
within the scientific community are not new. As the reader will note in the 
remaining sections of this chapter, the historical literature avoids the 
idealised norms of Merton and Popper to favour the ethos of Mannheim's 
`social habitat' in generating trust. The following case studies indicate how 
historians believe that trust between scientists is shaped by a number of 
factors, including personal character, institutional influences and 
professional reputation within the scientific community. 
3.4 The consideration of trust as part of a scientist's personal  
character 
In this section I consider recent historical and sociological research which 
concurs with Harre's assertion that personal character is a determining 
factor in the peer assessment of a scientist's work. Scholars recognise 
that the relative importance of the factors involved in the creation of this 
character have varied substantially over time and within particular 
circumstances. In this section I review three strands within historical 
debates: i) the importance of a scientist's social status in establishing a 
trustworthy reputation; ii) the impact of their personal religious beliefs and 
iii) the impact of overt political beliefs. 
3.4.1 A scientist's social status 
Discussions of a scientist's social status in relation to credibility and 
perceived trustworthiness are generally applied to pre-twentieth century 
historical figures. Steven Shapin's A Social History of Truth (1994) is the 
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most direct study of a scientist's social status and its influence over the 
perceived trustworthiness of their knowledge claims. Shapin focuses on 
the role of trust within the pursuit of natural philosophy187 in seventeenth-
century England. During this period, natural philosophy was only possible 
for those who were financially secure, either through inherited land or 
merchant trading. These sources of income enabled such social classes 
to indulge in their scientific interests at leisure. As gentlemen, natural 
philosophers were expected by the social conventions of their peers and 
society in general to only report the truthful nature and outcome of their 
investigations. Their testimonies were not to be questioned, for casting 
doubt on such accounts implicitly cast doubt on their honour, as no true 
gentleman would lie. Duels were the general response of such .an 
accusation.188 The social expectation of integrity and gentlemanly honour 
was also reinforced by post-reformation ideals of the Christian gentleman 
who displayed the virtues of Christ.189 
The veracity of the gentleman's word was a notion that endured, 
despite the general recognition that ideals of truthfulness varied according 
to context. As previously recognised by lawyer Francis Bacon in 1597: 
The best composition and temperature [sic] is, to have 
openess [sic] in fame and opinion; secrecy in habit; 
dissimulation [withholding of the truth] in seasonable use; 
and a power to feign if there be no remedy.199 
187 The term 'natural philosophy' is a more appropriate term for this kind of work 
undertaken in the seventeenth century than 'science'. 	For a discussion of the 
significance of these terms, see Grant, E. (1999) and the response by Cunningham, A. 
(1999). 
188 Shapin, S. (1994):107-114 
189 Shapin, S. (1994):44-65, 170 
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([15971/1852):15-17, 467 
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Yet these concerns of gentlemanly honour and conduct masked the true 
identity of the real practitioners of natural philosophy at this time. As 
Shapin comments, it was often servant technicians who greatly 
contributed to the production of phenomena, yet they featured little in the 
presentation and reception of the work which was judged purely on their 
master's social status and associated reputation.191 The invisibility of 
these technicians meant that trusting in a proponent's nobility was in 
reality trusting in the competence of their servant technician. 
Apart from noble birth, reputations were also established by one's 
conduct in presenting demonstrations of natural philosophy. In his analysis 
of electrical demonstrations held in London during the 1730s, historian 
Simon Schaffer comments that: 
Trust and honour developed through the face-to-face 
interactions of this patrician culture were immensely 
dependent on the apparently trivial and superficial marks of 
comportment and behaviour.192 
Suitable behaviour was required to maintain this personal aura of nobility 
and gentlemanly behaviour. Demonstrating the independent nature of the 
experiment from its creator conformed to public expectation and was a 
vital tool in earning the audience's trust. Polite convention at the time 
required a sense of reticence in literary accounts of experiments to 
demonstrate one's lack of desire for public attention. Schaffer uses this 
comment by philosopher David Hume (1711-1776) to emphasize this class 
prerogative: 
191  Shapin, S. (1994):381 
192 Schaffer, S. (1994):59 
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...men of delicate taste...are easily to be distinguished in 
society by the soundness of their understanding, and the 
superiority of their faculties above the rest of mankind.193 
Both Shapin and Schaffer thus demonstrate that a scientist's perceived 
capabilities, and hence trustworthiness, were intrinsically linked to social 
status during the seventeenth and eighteenth centuries. A noble birth 
implied a gentlemanly code of honour and expected behaviour that 
implicitly generated trust among one's philosophical peers. 	In the 
remaining sections of this chapter, we shall see how this direct measure of 
trust based upon social status at birth was later measured more implicitly 
in subsequent centuries by the social status conferred by a scientist's 
educational background and institutional affiliation. 
3.4.2 The impact of personal religious beliefs upon a scientist's 
perceived credibility 
The role of a scientist's personal religious belief in relation to their 
credibility among their peers is discussed by a limited number of historians. 
Most of this esoteric literature focuses on the Christian beliefs 
demonstrated within a particular individual's scientific interests. The 
impact of this faith is usually explored within the context of contemporary 
cultural attitudes to Christianity during the relevant era. Consequently, 
there is a strong interest by historians in those scientists whose faith lies 
beyond the mainstream thoughts of the period, particularly dissenters such 
as Isaac Newton (Unitarian), Michael Faraday (Sandemanian) and A.S. 
Eddington (Society of Friends, generally known as 'the Quakers'). While 
193 Schaffer, S. (1994):68 
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most of these studies focus on the ideologies of these Christian 
denominations and their influence on a scientist's personal worldview, 
there is little explicit mention of how religious beliefs affect a scientist's 
perceived credibility and trustworthiness within the scientific community. 
An exception to this is Shapin's A Social History of Truth (1994). 
Here, Shapin discusses the ` role of Christian beliefs in shaping the 
scientific credibility of Robert Boyle who created and embodied the ideals 
of the experimental philosopher. As discussed in section 3.4.1, Boyle's 
lineage as the youngest son of the first Earl of Cork bestowed on him the 
social identity of being 'honourable,' both literally and metaphorically.194 
Boyle presented himself as a Christian virtuoso in his belief that natural 
philosophers were specially chosen by God according to their skills to act 
as 'priests of nature:196 In contrast to the professionalisation of science in 
successive centuries, Boyle believed that professional interests, such as 
the specialisation of a physician, philosopher or theologian, biased men's 
observations in their search for truth. Shapin argues that Boyle's identity 
as a Christian virtuoso, free from professional association, increased his 
integrity as a clear conduit to receive inspiration from the divine through 
nature.196 
In other historical settings, expressing overt religious beliefs can 
raise doubts about one's scientific objectivity among colleagues. One 
such example is the use of data from the British eclipse expedition of 1919 
to endorse Einstein's theory of general relativity. Here, the doubts were 
cast retrospectively by scholars rather than by contemporary scientific 
194 Shapin, S. (1994):130-132 
195 Shapin, S. (1994)156-159; 'Priests of nature' originally used in Fisch, H. (1953) 
196 Shapin, S. (1994):182 
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colleagues. In 1980, historians Earman and Glymour questioned the 
motives of the entire expedition: plans were drawn up in 1917 despite 
strong anti-German sentiments featuring in articles published in Nature 
and Observatory at this time. The authors of such articles recommended 
that German publications were not to be cited due to their scientific 
inferiority (the official transfer of journals between Germany and England 
had ceased at this time). The authors also advocated the barring of 
German scientists at international conferences, while radical voices called 
for a boycott of German science after the end of the war.197 
According to Earman and Glymour, the two most prominent 
supporters of relativity in Britain at that time were Cambridge professors 
Sir Frank Dyson and Arthur Stanley Eddington who shared similar social 
and educational backgrounds. When conscription was announced in 1917, 
Eddington refused to enlist due to his Quaker beliefs. Thanks to Dyson's 
intervention, Eddington was permitted by the authorities to remain at 
Cambridge on the condition of undertaking a scientific task of significance 
after the hostilities. This condition was fulfilled by the ensuing eclipse 
expeditions of 1919 to provide the observational evidence for Einstein's 
theoretical predictions. 198 	In their analysis, Earman and Glymour 
emphasise Eddington's zeal to use the eclipse results to facilitate 
reconciliation between the two warring countries. For example, they cite 
evidence from a letter written by Eddington in response to a letter from 
Einstein expressing his gratitude for the Englishman's support: 
197 Earman, J. and Glymour, C. (1980):51 
198 Earman, J. and Glymour, C. (1980):71-72 
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It is the best possible thing that could have happened 
between England and Germany. I do not anticipate rapid 
progress toward official reunion, but there is a big advance 
towards a more reasonable frame of mind among scientific 
men, and that is even more important than the renewal of 
-formal associations.199 
When Dyson and Eddington presented their eclipse results to the Royal 
Society at a meeting on November 6, 1919, the response by the President, 
Sir Joseph Thomson, reveals the levels of trust endowed to these 
Cambridge physicists: 
It is difficult for the audience to weigh fully the meaning of the 
figures that have been put before us, but the Astronomer 
Royal and Prof. Eddington have studied the material 
carefully, and they regard the evidence as decisively in 
favour of the larger value for the displacement [of starlight by 
gravity].200 
This comment suggests that members of the audience at this meeting 
were willing to ignore their incomprehension of relativity and accept the 
results by trusting in the two key proponents. Instead of social status 
afforded by birth, as seen in the case of Boyle and the seventeenth 
century Royal Society, Dyson and Eddington were trusted as elite 
members of the British scientific establishment. 
Eddington's status within astronomy had not always been this 
secure. During the war Eddington had fought a battle of words against 
this establishment. While many prominent British astronomers severed 
links with their German counterparts, Eddington wrote numerous letters to 
British journals in support of the universal nature of science. Yet the 
establishment astronomers continued to voice their distrust of German 
199 Earman, J. and Glymour, C. (1980):83; quoted from a letter from Eddington to Einstein 
dated 1st December 1919 which is held in the Albert Einstein Papers at Princeton 
University Library. 
200  Quoted in Earman, J. and Glymour, C. (1980):77; originally taken from Anon. (1919) 
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scientists, claiming that members of such a 'barbaric and uncivilized' 
country could not possibly contribute to science. In defence, Eddington 
adopted a similar rhetoric to that used by his fellow Quakers in their 
humanitarian efforts in Germany: he sought to humanise the German 
astronomers as individual victims of war. Despite this ideological battle, 
Eddington himself soon became a respected member of the establishment, 
thanks to his wartime research on stellar structure.201  By the time of the 
eclipse, British physicists outwardly accepted general relativity on the 
basis of the eclipse results, with little apparent concern for Eddington's 
Quaker beliefs and support for a German theory. By the mid-1920s, the 
theory had become a standard feature of many British textbooks and 
university courses.2°2  
While Eddington's academic status at Cambridge increased the 
credibility of his claims among his peers, historians have questioned 
whether Eddington's religious beliefs may have affected his objective 
analysis and interpretation of the eclipse results: His Quaker-inspired 
pacifist views on supporting Germany may have prompted him to endorse 
Einstein's theories before the availability of observational data to confirm 
this belief. Earman and Glymour's claim that the data were skewed to 
produce the desired result203 also casts doubt on Eddington's scientific 
trustworthiness. In defence of Eddington, historian Matthew Stanley 
agrees that pacifist beliefs may have induced Eddington to look favourably 
on the eclipse results but denounces any suggestions that he may have 
201  Stanley, M. (2003):57-67 
202 For a discussion of the assimilation of both special and general theory of relativity by 
British physicists, see Warwick, A. (2003):495-500 
203 Earman, J. and Glymour, C. (1980):74-76; for another example of controversy over 
data selection, see Jennings, R.C. (2004) 
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intentionally chosen the results which supported his preconceived ideas. 
By considering the photographic results of the expedition, Stanley asserts 
that Eddington's work was 'well within the scientific standards of the 
day.,2o4 
From these examples of Boyle and Eddington, it appears that 
religious beliefs can either bolster or undermine a scientist's 
trustworthiness as a reliable collector and interpreter of evidence. For 
seventeenth century natural philosophers, Christian (especially Anglican) 
beliefs were valued among their peers for they indicated that the beholder 
could act as a pure conduit for divine revelations about nature. In 
subsequent centuries, as professional scientists adopted these values, 
dissenting Christian beliefs were regarded with suspicion as a possible 
compromise of a scientist's true objectivity and ensuing trustworthiness, 
either by contemporaries or historians later. 
34.3 The impact of overt political beliefs on a scientist's perceived 
credibility 
In a similar vein to the previous section on religious belief, I now consider 
the role of scientists' political beliefs in the development and reception of 
their ideas. Within the historical literature there is little explicit discussion 
of personal political beliefs in relation to scientific credibility, although 
elements can be found within certain case studies. The difficulty for 
historians appears to lie in sourcing the evidence since political beliefs, 
like religious ones, are highly personal and can often only be inferred 
204 Stanley, M. (2003):58 
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rather than directly assessed. For example, scientists may have voiced 
concerns in private conversations over the influence of personal political 
beliefs on a colleague's work but the historian will find little or no mention 
of this in the historical record. 
Even scientific biographies may only make cursory comments 
regarding a scientist's political beliefs; perhaps this is a reflection of the 
belief that politics has no place within a scientist's work. An exception to 
this can be seen in Jane Gregory's biography of British astronomer Fred 
Hoyle (1915-2001) which describes his foray into political thinking in the 
1950s. In his book The Decade of Decision (1953) Hoyle appeals to the 
government to deport British people to the Caribbean to remove them from 
a possible nuclear threat by the Russians. He was publicly ridiculed for 
his political and social concerns but there were few apparent 
consequences within the astronomical community; he seemingly 
maintained his credibility as a competent and trusted astronomer.205 In 
this instance, political statements expressed in public did not diminish 
colleagues' trust in his scientific work. 
The most detailed historical analysis of scientists' political beliefs 
and their perceived trustworthiness is to be found in collective scientific 
biographies. Relations between science and politics appear to become 
more evident within examples drawn from the twentieth century. In The 
Visible College (1978), Marxist historian Gary Werskey comments on the 
general consensus concerning attitudes to politics among scientists based 
at Cambridge during the interwar period: 
205 Gregory, J. (2005):75-77 
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Political commitments were your own affair, as long as they 
did not impede your full participation in the activities of your 
chosen research community. (But politics were thought to be 
such an irrational enterprise that any overt preoccupation 
with them was bound to cast some doubt on your 
csoundness.7)206 
This interwar notion of political interest as an 'irrational enterprise' for 
scientists is echoed in Merton's later statement in 1942 about the 
disinterestedness of science in relation to politics and worldly affairs. As 
illustrated in the narrative of The Visible College, political concerns were a 
strong motivational force for several notable scientists in the first part of 
the twentieth century. Yet voicing these interests could have a negative 
impact on one's career, as seen in the example of crystallographer J.D. 
Bernal (1901-1971). For Bernal and his peers, attending political meetings 
in the evening was damaging for one's scientific career in two ways. First, 
it created the impression that one was not committed to the work since 
spending long hours in the laboratory was a key means of establishing 
one's technical credibility. Second, displaying an interest in left-wing 
political societies was regarded with suspicion by the right-wing scientific 
establishment.207 Thus an overt interest in politics could reduce one's 
practical and ideological credibility among one's scientific peers. 
Despite Bernal's research success, he was noted for his 'red' 
interests by college authorities and subsequently was never offered a 
Fellowship in the predominantly Tory environment of interwar 
Cambridge.2°8 This disdain for socialist political beliefs within science was 
voiced by A.V. Hill in 1933. At his Huxley Memorial Lecture, Hill exhorted 
206 Werskey, G. (1978):21 
207 Werskey, G. (1978):137 
208 Werskey, G. (1978):82 
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his fellow scientists not to become involved in politics; science must 
remain aloof from political concerns in order to maintain its 'intellectual 
honesty.'209 In a later article in Nature, Hill condemned communism as 
being 'irrational' and 'anti-scientific.' 210 Hence, by implication, such 
scientists who expressed a belief in these political ideologies were not to 
be trusted as competent researchers. 
While The Visible College is an unusual study in the political beliefs 
of four individual scientists, there is a significant body of research on the 
political considerations of large scale groups of scientists. For example, 
Daniel Kevles' The Physicists (1978) charts the emergence of the 
collective political power of physicists in the United States after the 
successful deployment of atomic bombs over Hiroshima and Nagasaki in 
1945. While the discipline benefited from guaranteed funds from the US 
government in the postwar period, several physicists voiced their concerns 
over the political and military use of research which they believed eroded 
their moral and scientific credibility.211 Despite these concerns, there is 
little tangible evidence to suggest that those associated with the atomic 
bomb and other military technologies lost credibility within the scientific 
community. Other scientists could not condemn the military appropriation 
of science as many of them were dependent on similar sources of 
funding.212 
Additional studies have considered the intervention of political 
regimes on directing particular avenues of scientific research, particularly 
209 Werskey, G. (1978):154 
210 Werskey, G. (1978):155. 
211  Kevles, D.J. (1978):334-335 
212 Forman, P. (1987):188-200 
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in Nazi Germany and Stalinist Russia. Historical research has charted 
how science was funded and steered by the leaders of such regimes, yet 
the immense scale of these enterprises often masks the political beliefs 
and ensuing credibility of the individual scientists. As will be demonstrated 
in the following examples, apparent cooperation with a political ideology 
was sometimes necessary for professional survival, regardless of one's 
own private beliefs. 
The first example concerns the changing levels of trust among 
academic physicists in Germany during the Third Reich, as documented 
by historian Alan Beyerchen in Scientists under Hitler (1977). During this 
politically sensitive era, pronouncing one's personal political beliefs could 
either greatly enhance or ruin one's scientific career in physics. Events 
started in April 1933, just a few months after Hitler's rise to power, when 
the Civil Service Act required all government posts to be filled by those of 
Aryan descent. With a significant number of staff with Jewish origins, 
many theoretical physics departments across Germany were significantly 
depleted by this directive. A significant proportion of those forced to leave 
resorted to emigration to Britain or the United States, while others turned 
to industrial research to avoid the requirements of the Civil Service.213 
Although this dismissal policy was an indication of the state's lack of 
trust in non-Aryan researchers, there is little evidence to suggest that this 
distrust was universally applied among physicists themselves. According 
to his research, Beyerchen concludes that the vast majority of physicists 
were disinterested in National Socialism and were mainly concerned with 
213 Beyerchen, A.D. (1977):12-13, 40-50 
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protecting their research from political interference.214 Nevertheless, the 
ensuing vacancies created by the dismissal policy did give certain 
physicists the opportunity to implement their personal political beliefs. The 
most documented example is that of Philipp Lenard (1862-1947) and 
Johnannes Stark (1874-1957) who created their own doctrine of Aryan 
physics, known as Deutsche Physik (German Physics). As ardent 
experimentalists, both men had become disillusioned with the increasing 
dominance of highly mathematical and theoretical nature of physics 
research, both in Germany and abroad. Both men had personal and 
professional grievances within the physics community dating back to the 
early 1920s and wanted to wrestle control from those whom they believed 
had hindered their careers. 
Although Lenard and Stark published separately, their works 
highlight a number of key features of Aryan physics: a belief in a 
mechanical universe; the importance of observation and experiment, and 
how the racial heritage of a scientist can affect the outcomes of his work. 
Consequently, the theories of quantum mechanics and general relativity 
were rejected by Aryan physics supporters for being too theoretical and 
Jewish. In their eyes, only research based upon experimental evidence 
witnessed by thoroughly German physicists could be trusted.215 
This racial doctrine of the superiority of German physics appealed 
to a select number of high-ranking Nazi officials. Although Stark and 
Lenard did not join the Nazi Party until 1930 and 1937 respectively, they 
had been actively involved in numerous right-wing and National Socialist 
214 Beyerchen, A.D. (1977):199 
215 Beyerchen, A.D. (1977): ch.7 
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groups during the 1920s and were well-known supporters.216 Lenard and 
Stark could thus access the authority of sympathetic Nazi officials to 
implement their prejudices against non-Aryan theoretical physicists. For 
example, they used these political contacts to influence the selection of 
candidates who were sought to fill the vacant positions created by the 
dismissal policy. 	Instead of scholarly expertise, candidates were 
assessed on their ideological trustworthiness in relation to National 
Socialism and Aryan physics. Consequently, many candidates were 
installed in university departments for subjects in which they had little 
relevant research experience.217 
These upheavals did not go unnoticed within the physics 
community. Several articles regarding the Aryan physics movement 
appeared in the international press and the German physics community 
became increasingly isolated from their international colleagues. This 
distrust of German physics was manifested in the declining number of 
citations, fewer visiting scholars from abroad and the emerging hegemony 
of American physics publications. Although this international isolation had 
begun before the emergence of the Aryan physics movement, the 
perception of disunity within the German physics community only served to 
accelerate an existing trend. 218 
The example of Deutsche Physik thus demonstrates how individual 
grievances and ideological beliefs can be amplified by a sympathetic 
political regime. Inspired by anti-Semitic right-wing ideology, Lenard and 
Stark's Aryan physics only served to reduce their perceived 
216 Beyerchen, A.D. (1977): 97, 114 
217 Beyerchen, A.D. (1977):142, 166-167 
218 Beyerchen, A.D. (1977): 71-78, 202 
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trustworthiness among the majority of their apolitical German colleagues. 
This movement also contributed to the declining credibility of German 
research within the international physics community. As the war years 
progressed, senior Nazi officials became more interested in the practical 
benefits of physics research rather than the ideological concerns of their 
lower-ranking colleagues whom Lenard and Stark had befriended. This 
loss of political favour contributed to the decline of Aryan physics, in 
conjunction with a lack of support from the vast majority of scientists. With 
its contradictory concepts and lack of alternative theories to rejected 
'Jewish' ideas, physicists had little reason to accept Aryan physics as a 
credible scientific doctrine. Nevertheless, the episode of Deutsche Physik 
is a powerful example of how scientists' personal political beliefs, coupled 
with a sympathetic political regime, can affect the perceived levels of trust 
between colleagues and the wider scientific community. 
While Lenard and Stark were clearly firm adherents of Nazi 
ideology, my second example demonstrates how even a scientist's 
nominal association with a political regime can affect their perceived 
trustworthiness, both among their peers and the wider public. In this 
instance I consider the wartime rocket scientist Werner von Braun (1912-
1977) who joined the Nazi Party sometime during 1937-38. Later in 1940 
he was commissioned within military section of the Nazi Party, the 
Schutzstaffel (SS) as Second Lieutenant. This was not unusual; eighty 
percent of the German rocket scientists who were captured by American 
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soldiers at the end of the war were members of a Nazi organisation in 
some form.219 
Yet anecdotal evidence suggests that many scientists and 
engineers at the Peenemunde rocket development base on the Baltic 
coast were ordered to join Party organisations rather than having 
volunteered under free will. Von Braun himself recalled how he was 
ordered to join by his superior, Walter Dornberger, who was anxious to 
placate the SS leader, Heinrich Himmler, in order to maintain high-level 
Nazi support for the rocket programme. 220 This notion of outwardly 
conforming to Nazi Party membership to maintain the financial and 
political support of Peenemunde is strengthened by witnesses who have 
commented on the apolitical atmosphere at the complex. In their opinion, 
von Braun and his colleagues were more absorbed in their ambitious 
technical plans rather than Nazi Party ideology. 221  In this instance, 
nominal support for political beliefs appears to have been necessary to 
secure one's future research funding and career prospects. 
Yet when he became instrumental in the American space 
programme in the post war period, von Braun's association with the former 
Nazi regime did not hinder his credibility and trustworthiness as a rocket 
scientist among his peers. Shortly after his team's capture in 1945, von 
Braun's American captors were ordered by their superiors to assess the 
Nazi beliefs of the rocket scientists. The following response by the US 
Army officer articulates the overriding pragmatic outlook that dwarfed any 
concerns about political ideology: 
219 Ward, B. (2006):47-51 
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Screen them for being Nazis! What the hell for? Look, if 
they are Hitler's brothers, it's beside the point. 	Their 
knowledge is valuable for both military and possibly national 
reasons.222 
Instead, questioning arose later in the 1970s in the form of private letters 
written by members of the public who queried his knowledge and 
complicity of Jewish persecution. In his response, von Braun argued that 
Nazi propaganda insulated the German people from many aspects of the 
regime.223 Anecdotal evidence by his PeenernOnde colleagues indicate 
that he was appalled by the conditions endured by slave labourers at the 
rocket production centres, but his low rank within the SS hindered any 
chance of alleviating the workers' conditions. Instead, the decision to use 
concentration camp prisoners was made by higher-ranking officials.224 As 
the man with the required knowledge to secure American hegemony in the 
Space Race, von Braun's technical credibility seems to have surpassed 
any concerns about the political origins and moral implications of his 
expertise.225 
The most documented example of political beliefs affecting scientific 
credibility is the episode of agricultural scientist T.D. Lysenko (1898-1976) 
and Soviet genetics. In 1929 Lysenko devised a method for increasing the 
yield of wheat that garnered support from Communist party officials. As 
Lysenko became increasingly influential within this field of research, Party 
officials directed substantial amounts of funding to related projects. 
Research that considered other techniques, such as Mendelian genetics 
became ostracised and starved of funding. Associated with Western 
222 Ordway III, F.I. and Sharpe, M.R. (1979)10-11 
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bourgeois science, genetics was regarded by officials to be mainly 
theoretical and to only offer results in the long term. In contrast, Lysenko's 
practical research techniques promised quick results and appealed to the 
Party as the embodiment of Soviet science.226 By 1940, Lysenko was 
Director of the Academy of Sciences Institute of Genetics.227 
While the Western world continued to develop Mendelian genetics, 
Soviet genetics became more insular and less credible within the wider 
scientific community. In the post-war period, Western geneticists were 
able to assess Lysenko's claims for themselves through the English 
translation of his work Heredity and its Variability (1946). Coupled with the 
publication of The New Genetics in the Soviet Union (1946) by plant 
breeders P.S. Hudson and R.H. Richens, scientists in the West became 
aware of Lysenko's influence and endorsement by Party officials. 
Suspicions raised earlier in the 1930s about the precarious state of Soviet 
genetics were now confirmed. Despite several critical articles in Nature 
and Science, the response from the Western scientific community was 
muted by the desire to maintain a conciliatory dialogue with the Soviet 
Union in the post-war era. 	With little trust in Lysenko's research 
programme, Western scientists resorted to trusting in the passage of time 
and the eventual decline of Lysenko's leadership.228 
Within the Soviet Union itself, criticism was suppressed by formal 
censorship. Although many articles criticising the work of Lysenko and his 
followers were submitted to the central press (i.e. the newspapers Pravda 
and lzvestia) over a thirty-year period, none were accepted for publication. 
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Eminent Soviet geneticists who were sceptical of Lysenko's claims were 
removed from their posts throughout this period.229 By the early 1960s, 
however, the theory of genetics had been vindicated in the West by the 
identification of DNA structure and the successful yields of hybrid crops. 
Lysenko was eventually fired from his institution in 1965.23°  
In this instance, the political interplay with science affected the 
reception and credibility of a discipline rather than a particular individual. 
Lysenko himself was not a member of the Communist Party and was 
reportedly not interested in political ideology or debate. 231  Yet his humble 
peasant origins and practical research based upon traditional agricultural 
techniques appealed to the ideology of the Communist Party who trusted 
in his work. The suppression of criticism and demotion of geneticists who 
disagreed with Lysenko's claims reduced the credibility of both Lysenko 
himself and the discipline of Soviet genetics within the wider scientific 
community. 
In summary, these examples have demonstrated how personal 
political beliefs can enhance, reduce or have little impact upon a scientist's 
credibility and perceived trustworthiness. Some scientists have chosen to 
openly demonstrate their political tendencies, either through publication or 
attendance of political meetings. For German physicists Lenard and Stark, 
the correlation between the surrounding Nazi regime and their own 
ideologies enabled them to openly declare their views. 	Yet this 
declaration only served to reduce their scientific credibility and to 
accelerate the existing decline of German physics within the international 
229 Roll-Hansen, N. (2005b):146; Roll-Hansen, N. (2005a):264 
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physics community. For astronomer Fred Hoyle, his foray into public 
political debate was ridiculed but his scientific credibility remained intact. 
In contrast, J.D. Bernal's open support for communism reduced his 
credibility among his peers and blocked any chance of promotion within 
the Tory Anglican establishment. 
In contrast to the openly declared views of the previous examples, 
identifying personal political beliefs is more challenging if the scientists 
involved are working within a pervasive political regime where dissenting 
beliefs are suppressed. For example, the evidence appears to suggest 
that rocket engineer von Braun had little personal interest in Nazi ideology, 
despite his outward membership of the party. After the war, his technical 
skills were trusted by the US military for their future potential value, while 
the political beliefs of the Nazi regime that generated von Braun's 
expertise were conveniently ignored. For Lysenko, his social background 
and practical approach was endorsed by a particular political ideology 
which facilitated his work, even if he did not fully support the ideology 
himself. His work was trusted by the state for its potential economic value 
but the censorship of criticism served to reduce the trust in his work by 
fellow geneticists, both in the Soviet Union and abroad. 
Despite these extreme historical examples of the interplay between 
political ideology and scientists, the personal political beliefs of scientists 
within contemporary scientific research are rarely discussed in the 
sociological literature. As will be demonstrated by the following sections, 
personal beliefs are perceived by scientists to have less significance in 
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comparison to other factors of credibility such as educational background, 
institutional affiliation and publication record. 
3.5 The role of trust within scientific institutions  
In this section I consider the creation and maintenance of trust 
within scientific organisations such as universities, research centres and 
experimental facilities. These institutions play a crucial role in forming a 
network of trust between scientists. As seen in the following sections, trust 
occurs in a variety of contexts. On a macro level, the common experience 
of science training creates a community of like-minded peers. For example, 
all twenty-first century physicists will expect their colleagues to have 
expertise in advanced mathematics and computer programming, 
regardless of institution. On a micro level, individual academic staff will 
pass on their tacit specialist knowledge to a small number of research 
students who in turn may be respected for their association with an 
eminent scientist. This educational background may later determine 
where a graduate continues their career as the reputation of their former 
university will imply a perceived level of competence to prospective 
employers. Once employed within a research group, different institutional 
factors may vary a scientist's perceived credibility, such as subject 
expertise, gender or even physical location within a building. These 
factors and others will be considered in the following two sections. 
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3.5.1 Educational background as a measure of trust 
The amateur nature of gentlemanly science in the seventeenth century 
gradually gave way in successive centuries to a marked increase in the 
formalisation of science degrees and technical training. By the second 
half of the nineteenth century, gentleman amateurs could still make 
important contributions to natural history, whereas the gap between 
amateurs and professionals in the exact sciences had widened. 
Advanced mathematical techniques and increasingly specialised 
laboratory apparatus only available to those within formal science 
education had reduced the level of contribution that could be made by 
interested amateurs.232 Trust between scientists was no longer explicitly 
dependent on the outward social status determined by birth and family 
connections but instead was now implicitly assessed by the prestige and 
rigour of education afforded by such social status. 
This formal educational background played a key role in generating 
trust within this emerging community of professional scientists. The 
shared educational experience instilled a common standard of expected 
competence and trustworthiness. The role of discipline, especially through 
the teaching of mathematics, is particularly relevant to our consideration of 
the character formation and personal trust of scientists. The basic theme 
of controlling 'docile bodies' as a form of discipline and at times, 
punishment, was a key concept synthesised by the French philosopher 
and historian, Michel Foucault. In his work, Discipline and Punish 
232 Morrell, J.B. (1990):982-984; Kjwrgaard, P.C. (2002):254. For a discussion on the 
changing role, rhetoric and interplay between nineteenth-century 'men of science' who 
distinguished themselves as amateurs or professionals, see Barton, R. (2003). 
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(1977), 233 Foucault describes the training of soldiers in the eighteenth 
century that revolves around control of their bodies, a concept that could 
be equally applied to prisons, schools and hospitals during this period. 
In the exact sciences, an intensive programme of mathematical 
instruction at universities in the early nineteenth century facilitated the 
same purpose of control, both in body and mind.234 Mathematics was 
recognised as a means of training the mind in preparation for other 
subjects, 235 hence performance in mathematical exams became an 
indicator of overall academic ability rather than a subject-specific skill. By 
implication, a student's completion of such a course could therefore 
become a measure of trust in their scholarly capabilities as only the most 
able students could successfully complete such a training regime. In 
Masters of Theory (2003), historian Andrew Warwick describes how the 
Mathematical Tripos degree at Cambridge University was regarded by the 
nineteenth-century British public as 'the pinnacle of intellectual 
achievement.'236 
One may question whether this shared educational experience 
really does create a standard measure of trust. 	Outwardly, the 
mathematical courses outlined in the previous paragraph created 
generations of graduates who had the same training and expertise. In 
reality, this experience may have varied slightly from year to year between 
different tutors at different colleges. For example, philosopher Michael 
Polanyi has highlighted the role of tacit knowledge between teacher and 
233 Foucault, M. ([1975j/1991): part III 
234 Warwick, A. (2003) ch. 4 & 5 
235 Olesko, K. (1991):31-32 
236 Warwick, A. (2003):205 
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pupil in the learning of science, where skills which cannot be conveyed by 
written or oral instruction are assimilated by the pupil, who implicitly trusts 
in this teaching. Polanyi comments: 
Rules of art can be useful, but they do not determine the 
practice of an art; they are maxims, which can serve as a 
guide to an art only if they can be integrated into the practical 
knowledge of the art. They cannot replace this [tacit] 
knowledge.237 
Once a trainee scientist has completed their education, the reputation of 
the educational establishment itself can project inferences upon the 
scientist's capabilities and subsequent trustworthiness. 	One such 
example in the history of science literature is that of Justus von Liebig's 
(1803-1873) chemistry laboratory at the University of Giessen. Upon his 
promotion to extraordinary professor of chemistry in 1824, Liebig set out to 
develop a laboratory where students could undergo a systematic training 
programme to gain the necessary practical skills required for further work 
in research. A qualification from such an institution was highly regarded 
and the implicit trust in this name helped many graduates to secure 
prestigious positions afterwards.238 
This perception of prestige is a two-way process. Prestigious 
research institutions attract ambitious students whose graduate 
employment success enhances the reputation of the training institution. 
The research institution is then more likely to recruit from this university in 
the future. In her analysis of the particle physics community at the 
Stanford Linear Accelerator (SLAC) in California, anthropologist Sharon 
237 Polanyi, M. ([1958]11962):50 
238 Morrell, J.B. (1972):1-9 
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Traweek comments on the importance of undergraduate textbooks in 
shaping a student's perception of various institutions: 
The universities where the scientists pictured in the textbook 
have appointments comprise all, and only, the major 
research centers in particle physics. The schools where 
these men were educated all provide a good preparation for 
work in the field, in the judgment of senior scientists. The 
student is being introduced to the fact that there are at most 
a dozen major, national and international research 
laboratories in the world that serve as reference points on 
the map of particle physics. 	Physics is an extremely 
restricted community, and the institution where one practices 
is the first clue to one's status in the community.239 
Traweek's work concurs with Bruno Latour and Steve Woolgar's 
sociological view of scientists at the Salk Institute for Biological Studies at 
La Jolla, San Diego, California. In Laboratory Life (1979), Latour and 
Woolgar create a model of credibility based on 'cycles of credit.' For 
example, a scientist's curriculum vitae becomes a statement of 
investments in education and previous work experience, with prestigious 
institutions and referees offering a higher level of credit. Latour and 
Woolgar thus summarise that 'a scientist's qualifications constitute cultural 
capital which is the successful outcome of multiple investments in terms of 
time, money, energy and ability.'240 Latour and Woolgar acknowledge the 
sociological importance of 'status, rank, award, past accreditation, and 
social situation.'241  
They also consider the status of technicians at the Salk Institute, 
whose status varies according to the complexity of the work, from low-level 
glassware washing to high-level experimental preparation where the 
technician would be acknowledged in publications. 	Despite this 
239 Traweek, S. (1988):78 
249 Latour, B. and Woolgar, S. (1979):209 
241  Latour, B. and Woolgar, S. (1979):213 
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recognition, however, Latour and Woolgar note that a technician can only 
gain credibility by undertaking a PhD which provides an 'investment' of 
scientific competence242 and hence trustworthiness. At SLAC, Traweek 
observes that technicians are widely recognised for their work and 
different groups often compete to entice particularly skilled technicians to 
join their group, although she does do not comment on whether this 
respect extends to inclusion on publications.243 
Once inside an institution, a trainee scientist is subject to a new 
hierarchy. In the 1950s, Polanyi described how hierarchical divisions 
created different levels of trust. The pinnacle of the scientific community is 
an elite group that maintains the tradition of master scientists who 
empower their apprentices through the transfer of tacit knowledge 
('connoisseurship').244 Polanyi rejects the idea of truth and instead argues 
that when scientists state a 'fact,' they are actually creating an arbitrary 
point in which other scientists must trust: 
The transposition of an assertion of fact into the 'fiduciary 
mode' would correctly reflect the fact that such an assertion 
is necessarily attributable to a definite person at a particular 
place and time.245 
Philosopher Rom Harre concurs with Polyani's views on the elite nature of 
the scientific community which he claims 'induces an obligation or 
commitment on the one who is trusted.' Harre also recognises the 
importance of hierarchy and supports the notion of role-related trust i.e. 
the relationship between master and apprentice, which he claims induces 
242 Latour, B. and Woolgar, S. (1979):217-218 
243 Traweek, S. (1988):149 
244 Polanyi, M. ([1958]/1962):54-55 
245 Polanyi, M. ([1958]11962):256 
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the greatest source of trust rather than deductions made from a person's 
previous performance. For Harre: 
The valuation of an opinion concerning some matter taken to 
be scientific is determined by resort to expertise, which is 
itself guaranteed by a combination of certification and 
demonstrations of mastery.246 
Anthropologist Sharon Traweek charts this transformation of apprentice to 
master and the ensuing change in levels of trust in the particular instance 
of the particle physics community in the United States. At undergraduate 
level, students are thought to be ill-prepared to cope with the complexities 
of cutting-edge scientific research; instead they are taught approximations 
of theories and concepts. At graduate level, the students are trusted to 
construct, modify and critically assess experiments to demonstrate their 
own experimental judgment. Upon completion of their doctorate, the 
distinction between apprentice and master is more blurred and the 
students are less reliant on the opinion of their supervisors; they have 
greater trust in their own ability. In particular, Traweek notes the need for 
these former students to convince others of their scientific competence 
and the significance of their work.247 
In summary, these examples from the historical and sociological 
literature have demonstrated how the educational background of a 
scientist plays a vital role in generating and maintaining a level of 
perceived trust among their scientific peers. During a course of training, 
student scientists adopt the hierarchy of the institution by trusting in the 
skills gained from their mentors. The skills taught are trusted because the 
individual teachers are trusted as senior members within the hierarchy of 
246 Harre, R. (1986):20-21 
247 Traweek, S. (1988):76-87 
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science. With no direct experience of their mentor's research competence, 
students have to trust in their mentor's status within the scientific 
community. The common experience of this training fosters a sense of 
trust among science graduates who assume that their colleagues, both 
within the same institution and at similar venues, have received the same 
training and expertise. In reality there will always be subtle variations in 
the topics and skills taught due to the transmission of tacit knowledge 
between individual tutors and students. 
After graduation, the reputation of the awarding institution is 
implicitly bestowed upon the science graduates and this association may 
assist them in the advancement of their career. The resulting qualification 
makes a public statement about the competence of the scientist and their 
perceived trustworthiness. Thus the educational background can project 
assumptions about a scientist's competence and trustworthiness long after 
the scientist has left the institution. 
3.5.2 Perceived levels of trustworthiness within scientific institutions 
Both the conceptual professional hierarchy and physical architecture of a 
scientific institution can affect levels of trust between different groups of 
scientists. In her studies of the particle physics community, Traweek 
considers the tension between theoretical and experimental physicists 
who seemingly distrust each other, yet if the data does not match the 
theory they often blame themselves rather than the other group.248 Each 
group distrusts the working methods of the other. For example, theoretical 
248 Traweek, S. (1988):111-112 
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physicists are regarded by experimentalists as being too mathematical 
and lacking in physical intuition. Similarly, these experimentalists are 
criticised by theoreticians for being 'routinized engineers.'249 Members 
within each group also have their own criteria for assessing the credibility 
of fellow members. One such measure is a scientist's age. In theoretical 
groups, brilliant young minds have the greatest status whereas 
experimental groups favour older, more experienced scientists, particularly 
on experiments that may last for several months or years, compared to 
short term theoretical projects.25°  
Furthermore, Traweek commented on how the architecture at SLAC 
appeared to reinforce the relative status of the research groups: while the 
experimentalists worked in basement laboratories or outbuildings, the 
theoretical group was located on the top floor of the main building, the 
same level as the directors. This spatial distinction thus only reinforced 
the lack of contact between the two groups and most likely contributed to 
their mutual distrust.251  
This tension between theoretical and experimental science is not a 
modern phenomenon. For example, the initial scepticism over the 
creation of physics laboratories in late nineteenth-century England 
highlights many of these concerns. When James Clerk Maxwell tried to 
set up the Cavendish Laboratory in Cambridge during the 1870s, he 
promoted metrology as a moral enterprise that could be accommodated by 
the existing liberal education. His use of religious metaphors also helped 
to elevate laboratory work from a lowly equivalence with the workshop to a 
249 Traweek, S. (1988):79 
25° Traweek, S. (1988):11 
251  Traweek, S. (1988):31-33 
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more noble enterprise suitable for varsity students.252 This did not stem 
criticism from the mathematics coaches who believed that experimenters 
were born for the role and could not be created by subjecting students to 
repetitive metrological laboratory tasks.253 
Trust within scientific institutions may also be affected by external 
social expectations, such as preconceptions about the relative 
competence of male and female scientists. In The Mind Has no Sex? 
(1989) Londa Schiebinger argues that Enlightenment ideals of equality 
were not realized within science. In reality, women were excluded from 
scientific institutions that constituted the establishment and authoritative 
'voice' of science. This depreciation of women continued with their 
exclusion from universities in the nineteenth century, when science 
became a profession based on degree courses. Schiebinger also argues 
that the traditional values of men and women at this time created identities 
which suggested that women were inherently suitable for science. Men 
were deemed to be unemotional and hence more likely to make impartial 
judgments, (a key virtue for the rational scientist) rather than emotional 
women whose virtues were more suitable for motherhood.254 
Even in modern scientific communities, many of the institutional 
barriers which hinder women in their research careers are based upon 
social constructions of feminine behaviour. For example, Traweek claims 
that traditional gender roles still inhibit the participation of women in 
particle physics research, particularly in roles that also involve significant 
252 Schaffer, S. (1992):31 
253 Schaffer, S. (1992):33-34 
254 Schiebinger, L. (1989):ch 10 
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decision-making.255 These preconceptions are usually shaped by local 
social trends. Traweek comments on how she observed very few women 
technicians or experimental physicists during her visits to the National 
Laboratory for High Energy Physics (KEK) at Tsukuba, Japan. Because of 
local ideas about appropriate gender roles, women physicists were often 
denied the opportunity to partake in activities which would normally 
enhance their professional credibility. Upon investigation Traweek found 
that experimental work was unavailable to women at KEK since it often 
required late-night work which was illegal for women in Japan until 1986. 
In addition, women found it hard to progress in their work when most of 
the key discussions took place at social events in the evenings. According 
to Japanese social convention, these evening gatherings were restricted 
to men only, thus denying an opportunity for women physicists to 
contribute to these debates and enhance their professional credibility.256 
In this instance, therefore, prevailing social etiquette became part of the 
institutional barriers that hindered trust in the competence of women 
physicists. 
Even the peer review process is not without gender bias. A study 
by Christine Wenner6s and Agnes Wold into applications for postdoctoral 
awards at the Swedish Medical Council in the early 1990s revealed that 
the success rate for female applications was less than half the success 
rate of their male counterparts. The applicants were given scores in three 
parameters: the scientific competence of the applicant, the quality of the 
proposed methodology and the relevance of the research proposal. 
255 Traweek, S. (1988):115-117 
256 Traweek, S. (1988):116 
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Despite equivalence in scientific productivity, many female applicants were 
deemed to be less competent than their male peers. Since many other 
factors were consistent (i.e. nationality, educational pedigree and 
speciality of research), Wenneras and Wold argued that discrimination 
was strongly based on gender and/or academic affiliation. 257 
Thus, in this section we have seen how a scientific research 
institution can alter perceived levels of trust among scientists, both by its 
physical architecture and on a more abstract level within the social 
community contained within its walls. Physical separation between 
research groups can reduce contact between members and potentially 
lead to a reduced sense of trust. Within these groups, members may be 
implicitly assessed by their peers according to a different set of criteria. 
For some groups, a mature age and extensive practical experience 
renders a scientist to be more credible, while other groups may value 
younger researchers with greater theoretical skills. Finally, values of trust 
within the institution may be affected by local cultural assumptions about 
competence and trustworthiness within science, particularly in relation to 
gender. 
3.6 Mechanisms of trust within the wider scientific community 
The final section of this literature review considers the nature of trust 
between scientists across the wider scientific community. In addition to a 
scientist's individual background, scientific competence is also assessed 
within a framework of social interactions which enable scientists to share 
257 Wenneras, C. and Wold, A. (1997) 
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their ideas. For example, new knowledge claims may be disseminated 
across the community through conferences, practical demonstrations and 
peer-reviewed publications. This section considers the trajectory of a new 
scientific claim, from the initial stages in the laboratory where a 'fact' is 
created, to its transition and interpretation across the wider community. 
We shall see that trust is both generated and implicitly assumed at various 
stages and becomes increasingly important as the fact is absorbed by 
different communities away from its source. 
3.6.1 Creating universally accepted facts 
Latour's Science in Action (1987) contains the concept of 'centres of 
calculation,' where knowledge is accumulated and then processed into a 
standardised form which can be easily distributed across the periphery. 
Networks between these centres thus 'accelerate the mobility, faithfulness, 
combination and cohesion of traces that make action at a distance 
possible.'258 
Those scientists in the periphery, therefore, must trust in the 
competence of those at the core, in order for the network to function 
efficiently. Historians of science have used this model to describe the 
relations of power between imperial countries and their colonies. For 
example, Simon Schaffer has explored the role of the nineteenth-century 
telegraph network which facilitated control of the British Empire. As other 
countries established their own telegraph network, an international system 
258  Latour, B. (1987): Chapter 6, quote from p259 
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of electrical standards was devised at the Cavendish Laboratory, 
Cambridge: 
So the link with imperial integrity was secured: the spread of 
these systems of units and instruments made labs like 
Glasgow and Cavendish centres of calculation for world 
electrotechnology, discrediting rival entrepreneurs. The 
technology embodied in the cable network hinged on such 
assays.259 
By adopting these standards, scientists in the peripheral countries (British 
colonial outposts) demonstrated their trust in the assayed standards 
generated by scientists at the centre of calculation (Cambridge and 
Glasgow). 
This imperial perception of excellence and its implicit trust within the 
community is still apparent today within modern scientific research. For 
example, Traweek's study of the particle physics community identified a 
similar international hierarchy. The consensus among physicists was that 
the best work was done by 'Americans, then Germans, English, French, 
and Soviets (in that order) with the Japanese and Italians about equal.'26°  
Traweek also contrasts the Japanese and American attitudes to 
competition; while the Japanese recognise their ranking as the 
'underdogs' and are striving to increase their international status, the 
Americans are confident of their position at the core and are determined to 
retain their prowess. However, Traweek offers no external evidence, such 
as the opinion of European particle physicists, or citation analysis, to 
substantiate this claim of American hegemony.261 
259  Schaffer, S. (1992):26. For further discussion concerning the growth of laboratories to 
generate electrical standards see Gooday, G.J.N. (1990) 
61:1 Traweek, S. (1988):110 
261  Traweek, S. (1988):151 
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Thus from these examples we can see that local perceptions of 
expertise and credibility still affect the acceptance of new knowledge 
claims, even when they are asserted to be universally valid. Networks of 
information exchange within the scientific community are generated by 
centres of calculation where facts are standardised for adoption across the 
scientific community. When these new international standards are 
devised, the end product is envisaged to become universally accepted but 
the initial debates over which standard to accept (i.e. which centre of 
calculation to trust) may be biased according to the wider social, political 
and economic context. 
3.6.2 Inscription devices 
Centres of calculation are dependent upon inscription devices to record 
their results and disseminate this knowledge to the periphery. 	In 
Laboratory Life (1979), Latour and Woolgar describe how 'facts' are 
generated by inscription devices that can represent material substances 
and measurements as paper outputs (e.g. figures and diagrams) which 
can be shared among colleagues. These inscription devices can be any 
single piece or set of apparatus which performs this inscription function. 262 
Eventually, the original events become obscured by these inscriptions 
which become scientific facts. Instead of just passively revealing the 
scientific facts within nature, Latour and Woolgar argue that the laboratory 
plays an active role in the generation and modification of the facts 
themselves: 
262 Latour, B. and Woolgar, S. (1979):51 
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A laboratory is constantly performing operations on 
statements; adding modalities, citing, enhancing, diminishing, 
borrowing, and proposing new combinations. Each of these 
operations can result in a statement which is either different 
or merely qualified. Each statement, in turn, provides the 
focus for similar operations in other laboratories. z63 
While human experimental skills may be difficult to convey and replicate in 
different laboratories, the instruments themselves have become trusted 
universal indicators. Latour later described these instruments as 'black 
boxes.' Adopting the term from computing, Latour explained how 
instruments become trusted black boxes where the contents and inner 
workings remain invisible. Instead, the operator is only concerned with the 
inputs and outputs of this device.264 Despite the passive role of the 
operator, the results themselves are still subject to human judgements and 
interpretation. 
For example, historian Graeme Gooday has considered the use 
and reception of data generated by electrical measurement devices in the 
late Victorian period. These new devices transposed trust from the 
operator and his measuring skills to trusting in the black box designer and 
manufacturer instead. The output from these devices was a series of 
numerical readings. New statistical theories from Germany and America 
meant that the error in these readings could be measured and quantified; 
hence the operator was no longer reliant upon 'morally laden,  
judgements.'265 Today, numerical data continues to be a central feature of 
scientific papers and provides persuasive evidence for scientists to 
convince each other of their claims. In his study Trust in Numbers 
263 Latour, B. and Woolgar, S. (1979):86-87 
264 Latour, B. (1987):1-20 
266 Gooday, G.J.N. (2004) 
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historian Ted Porter describes how mathematical and quantitative 
methods have become accepted within science and society as being 
unbiased and thus highly regarded.266 
Although quantitative readings from instruments may reduce the 
physical influence of the operator or scientist upon the production of 
results, Harry Collins argues that human preferences still contribute to the 
significance of resulting numbers. In Gravity's Shadow (2004), Collins 
describes the importance of creating a detection threshold in the 
experiments designed to detect gravity waves. Theoretical predications 
indicated that a low threshold was necessary since few results were 
expected as the likelihood of detecting a wave was very small. 
Unfortunately, this low threshold also increased the significance of random, 
unrelated results within a low sample number. A high threshold would 
indicate that the waves detected were genuine and not just random 
fluctuations but would also reduce congruence with the theory, hence the 
formation of the 'threshold dilemma.'267 In his previous work, Changing 
Order (1985), Collins considers the required statistical level of significance 
between different disciplines. For example, five per cent is an acceptable 
level of significance in the social sciences, whereas the exact sciences 
favour a much lower level, thus different numbers generate varying levels 
of trust according to their purpose and situation.268 
Similarly, the early development of statistical theory was beset by 
concerns over the human interpretation and credibility of these numbers. 
For example, literary historian Mary Poovey has considered the 
266 Porter, T.M. (1995):5, 214 
267 Collins, H.M. (2004):81-84 
268 Collins, H.M. (1985):40 
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ambiguous nature of statistics in the early period of the British Association 
for the Advancement of Science in the 1830s. Unlike the exacting and 
objective nature of astronomy, Poovey explains how statistics were viewed 
as not part of 'science' since they were not based on a solid theoretical 
foundation and could be manipulated by those seeking political gain, a 
strong social concern in the wake of the Reform Act of 1832.269 On a 
similar theme, historian Bernard Cohen argues that the use of statistics in 
the theories of social Darwinism and eugenics in the late nineteenth 
century led to an increased suspicion of their use.27°  
However, in contrast to the degrading view above, statistics can 
also be regarded as a means of creating trust within science. For example, 
Porter describes how the use of statistics in psychology, particularly for 
intelligence—testing, became accepted as an unbiased form of 
measurement, free from bias of racial, social or political ideology. 271  
Therefore, from these examples we can see that the use and 
interpretation of numbers in many areas of science can instil different 
levels of trust, both between scientists themselves and the wider public. 
Thus, from this section we can see that facts are translated from material 
substances into paper outputs via apparatus which functions as an 
inscription device. These outputs generate a paper record of events within 
the laboratory. The resulting figures and diagrams can then be distributed 
across the scientific community to enable scientists to assess the claims 
without being present in the laboratory themselves. Although instruments 
269 Poovey, M. (1994):401 
270 Cohen, I.B. (1980):49-55 
271  Porter, T.M. (1995):210 
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offer an outwardly impartial measurement of events, an element of trust is 
still required in the correct functioning of the apparatus and the 
experimental skills of the operator. There is also the matter of trusting in 
the output of these instruments. In many cases, the laboratory output 
contains numerical data but the acceptance of these 'numbers is still 
subject to local perceptions of trust. 
Historical examples demonstrate that such numerical analysis can 
either increase or decrease the perceived credibility of a research 
discipline, both among the public and within the scientific community. As 
we have seen, the use of statistics within science during the early 
nineteenth century was regarded with suspicion, but by the early twentieth 
century the mathematical technique became an indication of objective 
analysis, free from cultural judgement. Thus, while data may appear to be 
uniform and universally valid at its place of production, its translation into 
forms which can be universally accepted is still moderated by local social 
attitudes. 
3.6.3 Witnessing and demonstration among scientific peers 
Having generated their paper traces and numerical analysis of data, 
scientists must project their claims to a wider audience to forge an identity 
within the scientific community. This self-promotion is a difficult balance: 
one must present a credible image for the results to be seriously 
considered, yet one must also distance oneself from the phenomenon 
described to prove that it is a universal truth. The other scientists also 
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need to be persuaded that this effect can be recreated multiple times in 
multiple places without the intervention of a particular individual. 
For Western science, the idea of demonstrating ideas about natural 
philosophy emerged in the seventeenth century. Medieval scholars and 
savants followed the philosophical writing of Aristotle as part of their 
university education during this period. 	According to Aristotle, 
experiments were too contrived to be useful. Instead, one should learn 
about and experience the processes of nature within their own 
environment and circumstances. In the medieval period, scholars adopted 
a more distant approach to philosophy that was based upon verbal 
reasoning and careful study of texts in preference to experience. By the 
seventeenth century, critics such as Francis Bacon and Galileo Galilei 
sought to refocus philosophical discussion upon empirical outcomes. 
Many of these carefully constructed experimental results were not obvious 
to the general reader; they were only visible if one recreated the 
experiment for oneself. in order to persuade their readers that these 
effects were universally true in nature, natural philosophers often claimed 
that the trials had been repeated 'a full hundred times'. This rhetorical 
device was therefore included to generate trust in the author's claims,272 
and to facilitate universal acceptance of the claim. 
Proponents also had to persuade their readers that their results 
were indicative of a universal law of nature and not just a specific instance. 
To become accepted, facts must appear to be true everywhere and 
always. A famous example of this was Blaise Pascal's air pressure 
272 Dear, P. (2001)131-134 
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experiments in 1648. Pascal asked his brother Florin Perier to carry a 
mercury barometer up the Puy-de-Dome mountain in Southern France 
and to record the mercury levels in a Torricelli-style barometer at 
increasing altitude. As Pascal expected, the mercury level decreased with 
increasing altitude as the pressure or 'weight' of the surrounding air 
decreased. By implication, Pascal deduced from this result that a vacuum 
existed beyond the atmosphere. This contradicted Descartes' assertion 
that a vacuum could not be found in nature.273 To enhance the credibility 
of his experiment, Perier supported his account with the names of two 
witnesses and a detailed commentary. Pascal then used this account to 
make similar predictions for a repetition of this experiment in Paris, using 
church towers to provide a change in altitude. When similar results were 
obtained, Pascal used his brother's results to prove that this change in air 
pressure was a universal effect and not one limited to either Pascal 
himself or local conditions within Paris.274 
Creating a specific space to demonstrate such empirical claims 
formed a key part in the establishment of scientific societies within this 
period. For example, Schaffer and Shapin's much-cited work Leviathan 
and the Air Pump (1985) explores the mechanics of fact-making devised 
by Robert Boyle at the Royal Society in the 1660s. Boyle devised three 
technologies that gathered individual beliefs into a consensus over the 
nature of 'matters of fact': material technologies such as the air pump used 
for demonstrations that could appeal to the senses of those present; 
literary technologies such as the publication of results in pamphlets that 
273 Adamson, D. (1995):4, 25-32 
274 Dear, P. (2001):135-137 
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could be widely distributed and thus gain support for the experimental 
results through 'virtual witnessing' and finally, the social technologies such 
as the protocols of the Royal Society itself. As an example of the latter, 
Boyle formulated a set format for experimental reports that facilitated the 
appraisal and subsequent trust of an experimentalist's work.275  
While Boyle's air pump was mainly used to demonstrate ideas 
about the nature of a vacuum, other material technologies have been used 
by scientists to observe and record their work. These results, often in the 
form of drawings or photographs, have been shared across the scientific 
community as powerful tools of persuasion. When Galileo Galilei first 
used a telescope to observe the heavens in the early seventeenth century, 
he frequently drew illustrations of the celestial sights visible above. 
Galileo's text commentary still remained as the main tool of persuasion 
while the images were used to exaggerate features that Galileo deemed to 
be worthy of emphasis. Similarly, Robert Hooke drew detailed sketches of 
the enlarged views of specimens viewed through his microscope in 1665. 
In order to persuade readers of the veracity of these sketches, Hooke 
carefully outlines in the preceding text the rigorous preparations he made, 
such as dousing an ant with alcohol to ensure that it remained still during 
observations.276 
By the mid-nineteenth century, photography had taken the place of 
sketches as the truthful and objective record of nature. Photographs were 
regarded as the product of a mechanised process which was largely 
unsullied by human intervention or judgement. 	For the early 
275 Shapin, S. and Schaffer, S. (1985):Ch. 2 
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photographers, the process allowed nature to create its own images and 
the technique became widely trusted as a form of evidence in many 
branches of science.277 
While the microscope and telescope extended our visual capacity, 
other instruments were developed to reveal traces of effects normally 
invisible to the human eye. For example, the cloud chamber apparatus 
devised by C.T.R Wilson in 1912 enabled physicists to track invisible 
particles. Photographs of these tracks provided visual evidence for effects 
which had only been previously considered in theoretical terms. By the 
1950s, physicists in Germany and Manchester had produced atlases 
containing a sample of cloud chamber particle track photographs which 
could be used to train new experimentalists in the art of witnessing these 
effects. 278 These photographs thus performed a number of roles in 
relation to trust. In the first instance they provided a visual representation 
of effects which were normally invisible to the naked eye. Physicists could 
no longer simply trust in their senses. Secondly, these images provided 
the visual evidence to support and generate trust in theoretical predictions, 
and lastly, they became a trusted pedagogical tool for training the next 
generation of experimentalists. 
Thus, in the previous section we saw how raw experimental data 
can be translated into figures and diagrams by inscription devices, thus 
enabling scientists to generate a written form of their work which can be 
disseminated across the community. In this section we have seen how 
scientists use a combination of persuasive rhetorical devices, in 
277 Golinski, J. (1998):157-161 
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conjunction with the figures and diagrams, to convince others to accept 
these disseminated claims. This acceptance of ideas is crucial for 
scientists if they want to establish their identity and credibility within the 
scientific community. For early modern natural philosophers, repeating 
experiments in different locations and citing witnesses was a key 
mechanism for establishing the universal application and credibility of their 
work i.e. to assert that their claims were true always and everywhere. In 
successive centuries, scientists used instruments and numerical analysis 
techniques to demonstrate their objective measurement of phenomena, 
free from human judgements. 
3.6.4 Public demonstrations as a means of enhancing one's 
credibility within the scientific community 
In the previous section I focused on demonstrations and testimony among 
groups of natural philosophers but these discussions were not necessarily 
restricted to an audience of fellow savants. By the end of the seventeenth 
century, coffeehouses had become a fashionable place for the London 
intelligentsia to share their ideas with wealthy traders and aristocracy. 
This consumption of natural philosophy extended beyond coffeehouses to 
popular lectures and the distribution of cheap pamphlets. With a 
broadening audience profile of merchants and mechanics, the lecture 
topics became increasingly technical and industrial in their focus.279 
Apart from providing an additional source of income, natural 
philosophers also used coffeehouse discussions and popular lectures as a 
279 Stewart, L. (1992):144-147 
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means of promoting their ideas and to establish their authority among a 
broad audience. This process offered two benefits. Firstly, presenting 
one's ideas to audiences in cities across Britain ensured a good promotion 
for the sales of one's books. Some presenters even wrote complete 
transcripts and instructions of their lectures to enable other presenters to 
replicate lectures elsewhere. Secondly, presenters often highlighted their 
connections to London, such as the Royal Society, in their books and 
lectures. This boosted their credibility in relation to their provincial rivals 
with fewer prestigious connections.28°  
In the eighteenth century, science displays were seen as little more 
than charlatan tricks.281  The creation of purpose-built lecture theatres for 
science demonstrations enabled natural philosophers to present their 
ideas to a broad audience of fellow savants and people from across the 
social spectrum. Established in 1799, the Royal Institution (RI) near 
Piccadilly in London attracted a wealthier kind of patron due to its 
fashionable location. From 1801, audiences were also attracted to the RI 
by the charismatic lecturer Humphry Davy (1778-1829) who became a 
well-known figure in both the scientific community and the wider public.282 
This visibility was beneficial for Davy when John Murray disputed Davy's 
claims of discovering chlorine in 1810. Davy responded by citing several 
prominent witnesses within his public audiences who had seen his 
demonstrations and could vouch for his experimental claims.283 
280 Stewart, L. (1992):149 
281  Golinski, J. (1992):93 
282 Golinski, J. (1992):194 
283 Golinski, J. (1992):230 
- 178 - 
Davy's successor, Michael Faraday (1791-1867), also recognised 
the importance of using lectures to establish a credible and trustworthy 
reputation, both within the scientific community and the wider public 
sphere. Faraday undertook lessons from elocution teacher Benjamin 
Smart and sought advice from fellow pupils who reviewed his early 
lectures.284 From these endeavours, Faraday became an accomplished 
lecturer; the breadth of his correspondence reveals the wide appeal of his 
lectures.285 As a consequence of his public visibility and credibility, several 
government organisations such as the Admiralty and Trinity House 
(lighthouse regulation) approached Faraday to act as scientific advisor. 
Faraday himself also petitioned influential contacts to enhance the 
inclusion of science within educational reform.286 This involvement with 
key government institutions and projects thus demonstrates the scientific 
credibility gained through presenting public lectures. 
Thus, in this section we have seen how scientists have found it beneficial 
to appeal to public audiences, in addition to the carefully phrased 
rhetorical skills used in publications to convince their peers. In the 
seventeenth century, itinerant natural philosophers used coffeehouse 
discussions to promote the sales of their books, pamphlets and lecture 
notes. This practice reinforced the visibility and credibility of their work 
among their natural philosophy peers. Discussion topics at this time were 
often tailored to meet local audiences' commercial and technical interests. 
By the early nineteenth century, science lectures were carefully devised to 
284 Morus, I.R. (1998):19-21 
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demonstrate the speaker's control and mastery over nature rather than to 
meet audiences' needs for practical information. The physical space of 
the lecture space created a purpose-built arena for demonstrating one's 
ideas in front of a ready-made set of witnesses who could be cited against 
any counter claims. Over time, a lecturer's repeated visibility within the 
public sphere could enhance his credibility, both as a trustworthy scientist 
and as scientific expert suitable for consultation by the government. 
3.6.5 Replication as an alternative to witnessing 
Replication is repeating an experiment that one has heard about but not 
necessarily directly witnessed. While replication may today be regarded 
as a normal check upon a scientist's claims, its practice is usually 
regarded by scientists as an expression of distrust. If a scientist believed 
and trusted the account given by their peers, they would have little reason 
to replicate the experiment. If the claimed result is unlikely, a scientist is 
much more likely to undertake the effort to try and replicate the experiment. 
Simply repeating the experiment, however, is not a uniform task. In the 
first instance, there is little incentive for scientists to replicate experiments 
since there is no funding available for such work. In addition, academic 
credit among one's peers is gained through the production of new work 
rather than verifying previous results.287 
On a practical level, studies by Harry Collins in the 1990s 
demonstrated the inherent difficulties of replication caused by variations 
between individual laboratories. Collins argues that a scientist's own 
287 Hardwig, J. (1991):703 
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preconceptions of the result can determine the experimental outcome i.e. 
a supportive scientist is more likely to persevere in an experiment until the 
desired result is achieved whereas a sceptic will undertake less effort, 
often resulting in a negative result that does not support the original 
claim."8 
Collins cites the example of the TEA-laser which was constructed 
by a Canadian laboratory in 1970. Seven other laboratories in Britain and 
North America tried to replicate this device but the published instructions 
were insufficient. Information from the original laboratory was freely 
available, yet it was only the groups who made personal contact with the 
Canadian group were able to successfully replicate the TEA-laser. Thus 
drawing on the work of Polanyi, Collins argues that tacit knowledge is a 
key component of replication since experimentation cannot be fully 
described in words.289 This social context of the creation of scientific facts 
is a fundamental tenet of the historical and sociological study of science. 
While replication can be viewed as a measure of distrust when a 
scientist's rhetorical devices have failed to convince the reader of the 
proposed claims, the process itself is still highly subjective and subject to 
elements of questionable trust. 
3.6.6 Checking and censorship 
The main arena in which trust between scientists is evident is the process 
of peer-review, yet it is little discussed within the history of science 
literature. Historian Mario Biagioli traces the history of the process from its 
288 Collins, H.M. (1985):30-31 
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seventeenth century roots in book censorship, when unsuitable material 
was not printed, to the editorial function of today where material is only 
published if it conforms to required standards.29° During the early years of 
the Royal Society, secretary Henry Oldenburg was responsible for 
selecting letters to be published.291  As the number of reports and letters 
increased, academies and scientific societies in the seventeenth century 
became increasingly more selective in their choice for publication. As 
historians Daston and Park comment: 
Academies in principle weighed the credibility of these 
marvelous reports by strict criteria: Were there eyewitness 
accounts or only hearsay? Were the witnesses men of 
stature and credibility? Were they professionally qualified to 
observe the phenomena in question? These criteria applied 
to the extrinsic credibility of testimony and derived from legal 
doctrine and practice. More difficult to assess was the 
intrinsic credibility of things.292 
For Robert Boyle and his Royal Society colleagues, trust and credibility 
could be assumed as part of a gentlemanly code of honour within an elite 
circle of members. 	As membership numbers increased, personal 
acquaintance with other members became less likely. Some members 
resorted to using rhetorical tools in their written reports to establish the 
trustworthiness of their claims about nature: 
A genteel persona was therefore critical to the rhetorical 
success of a scientific text. An unmistakably genteel style 
was the best warrant of credibility, especially where the 
author was not in fact personally known.293 
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Others adopted the more direct approach of attaching letters from noble 
patrons to vouch for their credibility and the trustworthy nature of their 
reports.294 
Over the past three hundred years, peer review has grown in scale 
from the personal affiliations with nobility of the seventeenth century to the 
faceless committee-based system of today. Biagioli also comments on the 
variation between peer review in different disciplines; for example, 
physicists frequently consult unreviewed electronic preprints in addition to 
printed peer-reviewed journals.295 Sharon Traweek also commented on 
this phenomenon during her study of the international particle physics 
community where online preprints are trusted more than journals: 
Particle physics changes so rapidly that waiting to learn of 
interesting data, detector innovations, or new theoretical 
developments until they appear in the journals is regarded as 
exceedingly unwise. What is being talked about is the 
current, more advanced knowledge; what has been written is 
considered established, uncontested and hence 
uninteresting. 296 
Despite the impersonal nature of peer review within the publishing industry, 
human factors of trust are still an inherent part of the informal peer review 
process. While Biagioli focuses on formal peer review, Traweek extends 
the trusting process back to preliminary informal conversations between 
physicists. In her opinion, these conversations are a crucial exchange of 
credibility for the data, detectors, facts and even the physicists themselves, 
since one's status and trustworthiness in the community is defined by 
one's level of access to elite information.297 
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This observation highlights the role of oral communication in 
relation to trust. 	Firstly, hearing about experimental results from 
discussions with colleagues or through direct contact with the investigators 
themselves means that one can access more recent (and potentially more 
trustworthy) results than those which are printed several months later. 
Secondly, if the investigators initiate contact with oneself, either by a 
phone call or email, then that in itself is a measure of one's own credibility 
within the field — they would only contact those who would have direct 
knowledge and interest in the topic. Similarly, being privy to a personal 
conversation concerning the latest results is a reflection of one's perceived 
trustworthiness and credibility by the other scientist. Thus, while the 
prevalence of printed papers demonstrates the dissemination of new ideas 
within the scientific community, there is a subtle network of trust 
propagated by direct oral and electronic communication. 
Collins' fieldwork within the physics community investigating 
gravitational waves resonates with Traweek's findings on the link between 
conversations and trust. By reviewing the research results published in 
mainstream journals and comparing these to comments made by 
physicists themselves, Collins has shown that private conversations are a 
more accurate representation of the state of scientific knowledge since 
papers are rarely read. 298 	In particular, Collins emphasises the 
importance of conferences as `This is where tokens of trust are exchanged, 
the trust that holds the whole scientific community together'.299 
298 Collins, H.M. (2004):391 
299 Collins, H.M. (2004):451 
-184- 
An example that encompasses many of the issues raised in this 
section on personal trust is Collins' review of the debate regarding the 
existence and detection of gravity waves over the last thirty years. 
American physicist Joe Weber pioneered the early experiments in the late 
1950s with the aim of detecting these ripples in space-time. Initial results 
were published throughout the 1960s and a mixture of results from other 
experimental groups both supported and contradicted Weber's findings.300  
In his interviews with physicists, Collins is advised of the many technical 
reasons for the variation in results, such as the difficulty of reproducing 
and running exact copies of the apparatus. Yet he also notices a 
substantial number of personal reasons, based on Weber's experimenters 
themselves, which gave reason for other scientists to doubt the integrity of 
the results. 
Collins lists the following factors that contributed to the reception of 
gravitational wave experiments by particular scientists, including: faith in 
experimental capabilities and honesty; reputation of running a laboratory, 
`inside' knowledge from others who had participated on the experiment, 
and degree of integration within the community.301  Many of these factors 
were salient in the reception of Weber's work. While other physicists 
debated the theoretical nature of gravitational waves, Weber preferred to 
continue with experimental research. Unfortunately, his data processing 
methodology later came under attack, particular when Weber's colleagues 
30° Collins, H.M. (2004)::24, 35 and Chapter 4. 
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began to voice concerns within the community.302 When Weber defended 
his work, his reputation was further damaged, as Collins comments: 
He [Weber] had damaged himself enormously by making the 
computer error [in data analysis] and the four-hour error 
[correction required to account for the Earth's rotation], and 
he then damaged himself further by the ill-judged way he 
handled these mistakes.303 
Physicist Freeman Dyson, who mentored Weber during his university 
studies, initially supported Weber's work but as the negative results 
accumulated, he petitioned his friend to reconsider: 
A great man is not afraid to admit publicly that he has made 
a mistake and has changed his mind. I know you are a man 
of integrity. You are strong enough to admit that you are 
wrong. If you do this, your enemies will rejoice but your 
friends will rejoice even more. You will save yourself as a 
scientist, and you will find that those whose respect is worth 
having will respect you for it.304 
Weber's refusal to rectify his mistakes and his subsequent decline in 
credibility within the community thus demonstrates how peer review is 
shaped both by experimental results and conversations among scientists. 
Despite their informality, these conversations can still play a crucial role in 
creating and maintaining one's perceived scientific trustworthiness. 
While historians and sociologists have mainly considered the 
informal mechanisms of peer review, debates concerning the formal peer 
review process have featured regularly in mainstream science journals. In 
1997, the editor of the British Medical Journal (BMJ), Richard Smith, called 
for a review of the 'black box' of peer review, a system that he admitted 
was 'expensive, slow, prone to bias, open to abuse, possibly anti- 
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innovatory, and unable to detect fraud.' Smith cites a study conducted by 
Fiona Godlee at the BMJ, in which eight deliberate errors were added to a 
paper that was submitted for review. Over 221 reviewers responded but 
the median number of errors spotted was only two, the highest was five 
and sixteen percent did not find any errors. These results demonstrate the 
ineffectiveness of the formal peer review process. 
In response, Smith describes possible alternatives to peer review, 
such as posting papers straight onto the internet and letting readers 
submit their own comments onto an electronic noticeboard. Papers could 
also be revised online, unlike the 'frozen' nature of printed journals. For 
those who still prefer the refining process of peer review, there is the 
possibility of creating a more open system whereby authors and reviewers 
could be named for increased accountability.305 
Nearly a decade later however, these concerns about peer review 
are still prevalent, particularly after a number of high profile fraud cases in 
physics and biology. In 2002, physicist Jan Heridrik Schtin and his 
colleagues at Bell Labs published a series of papers which suggested that 
non-conducting molecules could be made into semiconductor molecules 
and lasers, yet no other physicists were able to reproduce this work. 
While the official Beasley Investigation into the affair places the blame 
squarely on Hendrik Schon for scientific misconduct,306 other critics have 
targeted the peer review system for allowing the fraudulent papers to pass 
through undetected. 
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During the same period as the Schon scandal, journalist Leonard 
Cassuto interviewed a number of physicists to gauge their opinion on peer 
review and fraud. Many of the factors mentioned were resonant with the 
themes of trust already discussed in this chapter. For example, Dutch 
physicist Teun Klapwijk commented that a referee in a new field didn't 
want to be "the bad guy on the block" while another admitted that, "It's 
hard to criticize someone else's productivity without sounding like you're 
full of sour grapes." Other physicists commented on how the prestige of 
certain researchers' names or institutions on a paper can discourage close 
scrutiny of the work, while others voiced concerns about the competitive 
nature of the science journals themselves and how criticisms of papers are 
often ignored in the rush to publish.307 
This desire to rapidly disseminate results, often bypassing the peer 
review process, can have disastrous effects, as demonstrated by the 
example of cold fusion. In this process excess heat was claimed to be 
produced by the electrochemical reaction of palladium in deuterium-rich 
water. When electrochemists Martin Fleischmann and Stanley Pons 
announced their results at a press conference held at the University of 
Utah on 23rd March 1989, other scientists were quick to replicate the 
experiment. The simplicity of the required experimental apparatus meant 
that other scientists were keen to replicate the effects for themselves. At 
first, the results from other laboratories across the globe appeared to 
confirm Pons and Fleischmann's results. A technical description of their 
work was published a few weeks later in the Journal of Electroanalytical 
307 Cassuto, L. (2002) 
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Chemistry. But for many scientists, this article lacked sufficient detail and 
the number of failed replication attempts began to increase. Physicists 
were especially vocal in their concerns about the claims made by Pons 
and Fleischmann. According to the physical theory, cold fusion is 
impossible. Furthermore, if the levels of excess heat recorded by Pons 
and Fleischmann had been produced by a cold fusion reaction, then the 
ensuing production of neutrons would have killed them both. 	For 
physicists, the claims made by these two electrochemists lacked any 
credibility. 
This episode thus demonstrates several aspects of trust. In the first 
instance, the announcement of the results via press conference, rather 
than through the standard peer review process, was deemed by many 
scientists to be an irresponsible decision which decreased the credibility of 
the claims. As details of the experiment emerged and became subjected 
to further scrutiny, Pons and Fleischmann were ridiculed by physicists for 
researching beyond their subject expertise and making pronouncements 
which any physicist would have immediately rejected. As non-physicists, 
Pons and Fleischmann had little credibility to support their claims. 
Unfortunately, this lack of credibility was also applied to other cold fusion 
researchers which in turn led to a decline in funding for their work. 
Historians and commentators have also used the story of cold fusion as an 
example of how the desire to secure patents can lead scientists to 
announce results prematurely. If the results have radical implications — in 
this case, the production of limitless energy — then other scientists may be 
quick to accept new ideas. Thus, the excitement of new research can 
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cause scientists to prematurely trust in work which has undergone little 
formal scrutiny.3°8 
Despite these recent high profile cases of deliberate fraud and 
delusion within science, peer review is still regarded as a useful tool for 
publishers and scientists alike. In the wake of the Korean cloning scandal 
of 2005, the editor of Science, Donald Kennedy, defended the peer review 
system as the most pragmatic solution and underlined the role of trust: 
Fraud is something quite different and very hard to detect. 
Of course, reviewers or editors might be sent to the authors' 
labs to look at the notebooks, imposing costly and offensive 
oversight on the vast majority of scientists in order to catch 
the occasional cheater. That's a bad idea. The reporting of 
scientific results is based on trust. It's better to trust our 
colleagues, despite the fact that on rare occasions one of 
them might disappoint other scientists and those hoping for 
cures.309 
Thus Kennedy believes that most scientists can still be trusted in the 
honesty of their work without a detailed analysis of their daily records. In 
Kennedy's eyes, the mutual trust among the majority of the scientific 
community is sufficient to ensure the accurate reporting of results. 
In addition to debates within the scientific literature, the issue of 
trust between scientists has also arisen in the ethics literature. The first 
edition of Science and Engineering Ethics in 1995 was dedicated to the 
subject of trustworthy research, with a strong emphasis on the need to 
create a universal code of ethics for the scientific community. Articles in 
the journal Science in the 1950s postulated the idea of guidelines for 
research conduct, yet professional societies did not draw up such 
documents until the 1980s. In the 1990s, such codes were mainly 
3°8  For an overview of the cold fusion episode see Collins, H.M. and Pinch, T. (1993): 
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legalistic and were based on judging plagiarism and associated fraud, 
whereas the last decade has seen a growing awareness of ethical issues 
based on trust and trustworthiness.31°  
For example, philosopher Caroline Whitbeck argues that the 
majority of research misconduct is the result of reckless or negligent work 
rather than deliberate, intentional fraud. She states that in many cases, a 
scientist's earnest belief in the particular interpretation of results hinders 
alternative considerations and can lead to erroneous publications. Like 
many historians and sociologists of science, Whitbeck recognises that 
trust has become increasingly important as science has developed into a 
complex international and interdisciplinary enterprise. However, Whitbeck 
still recognises the importance of small-scale relationships between 
individuals, such as the postgraduate student-supervisor relationship. As 
described by Polanyi's insight into the transfer of tacit knowledge, this 
relationship can influence the behaviour and standards of the fledging 
scientist.311  Many of the themes posed by Whitbeck thus resonate with 
historical examples previously mentioned in this review. 
In summary, this section has considered both the formal and informal 
nature of peer review. On a formal level, scientific research today is 
assessed by scores of editorial committees and anonymous reviewers 
who decide which articles to publish or reject. This lengthy process has 
been by-passed in certain disciplines by the online publication of electronic 
articles which offer a quick assimilation of new work. The online article is 
3/0 Whitbeck, C. (1995a) 
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then moderated by readers themselves rather than an anonymous referee. 
Thus the reader is dependent upon trusting in their own judgement rather 
than trusting in the assessment made by a faceless peer review 
committee. This judgment may be made in conjunction with informal 
conversations held among colleagues, or by recalling the effectiveness of 
a scientist's previous claims and assessing the credibility of the 
institutional affiliation. 
As increasing numbers of disciplines adopt the online preprint 
model, the formal peer review system may be reduced in favour of this 
informal reader review system. In recent years, the formal peer review 
system has suffered from a number of high-profile cases of fraud which 
has led some scientists to question the effectiveness of this censorship. 
Nevertheless, journal editors argue that while peer review is not foolproof, 
it still remains an objective tool in assessing the vast number of scientific 
paper submitted to journals today. 
3.7 Conclusions from this chapter 
In this chapter I have reviewed the main concepts within the historical and 
sociological material regarding the working trust between scientists. In the 
first section I consulted the sociological literature to determine a general 
definition of trust as an expectation in someone's behaviour. This 
expectation may arise from previous positive encounters with the person 
involved or else one may have to resort to trust in situations where there is 
a lack of information. 
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These sociological descriptions of trust are equally valid within the 
practice of science. Expectation regarding a colleague's trustworthiness 
as an accurate and reliable witness of natural phenomena may be 
generated at various stages throughout a person's scientific career. In the 
seventeenth century, natural philosophers appealed to their Christian 
beliefs and noble birth to assert their credibility when making their claims 
about nature. The publication of books and pamphlets containing subtle 
rhetorical devices of persuasion boosted their claims beyond the small 
group of witnesses at scientific societies. By the early nineteenth century, 
purpose-built lecture theatres offered natural philosophers the opportunity 
to display their control over nature to both their peers and a wider public 
audience. This mode of demonstration also created a platform from which 
they could defend their views against counter-claims with persuasive 
demonstrations of their experimental competence. 
By the end of the nineteenth century, the role of personal 
background and character in generating trust among one's colleagues had 
been modified by more formal means. Nobility and religious beliefs had 
been replaced by educational institutional affiliation as a measure of one's 
trustworthiness. Scientists could now trust each other on the basis of 
shared educational experiences and common career trajectories (school, 
university, individual mentor or research group). Within these institutions, 
tacit knowledge and hierarchy continue today to play a key role in 
generating varying levels of trust between students and mentors, scientists 
and technicians, and experimentalists and theoreticians. These general 
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trends may also be combined with local cultural perceptions relating to 
scientific competence according to gender or nationality. 
Beyond the walls of scientific educational and research institutions, 
trust continues to influence the acceptance or rejection of new scientific 
claims. Testimony and demonstration are powerful tools of persuasion, 
coupled with paper records, instruments, numbers, statistics, 
measurement standards and replication to demonstrate the objective 
interpretation of new knowledge. The dissemination of knowledge across 
networks increases the need for trust as scientists are dependent upon 
remote groups with whom they have little personal contact. Within the last 
ten years, there has been an increased focus on the peer review system in 
the ethical literature and also within mainstream science journals 
themselves. High-profile fraud scandals have perhaps contributed to this 
introspection, yet the current consensus appears to support the process 
as being the most realistic and efficient method. Others suggest that 
changing the system could even potentially damage trust relationships.312 
A selection of case studies derived from this material will later form the 
content base of my exhibition. At this stage of the project my inclination is 
to include case studies which have a strong lead figure, such as the 
examples of A.S. Eddington, Werner von Braun and Robert Boyle. These 
human stories are highly engaging and I suspect that the inclusion of 
these factors will surprise visitors who currently perceive science to be 
devoid of such personal influences. The notion of persuasion also seems 
312 Kennedy, D. (2006):145 
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to be a recurring theme which I would also like to explore — encompassing 
themes such as witnessing, replication and demonstration. 
In contrast, the more abstract themes covered in this review, such 
as the notion of trust within the ideology and philosophy of science, are 
less appealing as exhibition content. While this section of the literature 
review inspired me to research different aspects of trust, I suspect that the 
historical examples will have little resonance with non-specialist audiences. 
These themes require a detailed understanding of the process of science 
in order to be fully appreciated. Non-specialist audiences are unlikely to 
have this background knowledge. 
Equally, I believe that the detailed analysis of the role of trust within 
black boxing, inscription devices and the interpretation of numerical data is 
also unlikely to appeal to non-specialist audiences. While these topics are 
some of the most innovative aspects of the social constructivist focus of 
recent history of science scholarship, they do not feature the strong 
narratives and historical characters associated with other topics. 
Nevertheless, I suspect that these topics will surprise visitors as it will 
challenge their perception of the certainty of scientific knowledge. 
Consequently, I may consider incorporating these topics within other case 
studies within my display. 
At this stage of the project, the ideas and preferences which I have 
just outlined are purely speculative. In the remainder of this dissertation I 
will explore the practical realities of selecting and interpreting historical 
scholarship for display. With these considerations in mind, many of the 
initial choices mentioned above are likely to change. 
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Chapter 4 
Selecting and interpreting topics for display 
4.1 Introduction  
This chapter reviews the decisions I made in creating a museum display 
based upon recent history of science scholarship on the nature of trust 
between scientists. Consequently, this chapter directly addresses the 
challenges of knowledge transfer from academic research to museum 
exhibitions. In the first section I consider the different parameters relating 
to the creation of this exhibition. Topics considered include the purpose of 
the exhibition, its target audience, the availability and interpretation of 
objects, budget, resources and the limitations of location and exhibition 
space. As will be evident from this chapter, there was no one dominant 
factor; instead they all varied in significance during the different stages of 
exhibition development. Some of the parameters such as purpose, 
available objects, budget and location were already pre-determined by my 
collaboration with the Science Museum and the proposed Making Modern 
Science gallery. 
The greatest scope for investigation was identifying the target 
audience and shaping the interpretation of the objects. In the remainder of 
this chapter I apply these two parameters to my selection and 
interpretation of themes drawn from my review of the literature on trust 
between scientists in Chapter 3. As the reader will discover, the abstract 
nature of trust and ensuing lack of objects made the selection and 
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interpretation of objects very challenging. Trying to convey the highly 
detailed and often subtle nuances of historical scholarship was mainly 
achieved through the medium of text. In the following sections I explain 
how I combined both the historical and technical details of objects to 
interpret them within my narrative of trust between scientists. 
4.2 The parameters involved in the creation of my exhibition  
The starting point for the development of my exhibition was the content 
base i.e. the core themes about trust between scientists which have been 
debated among scholars for the past thirty years. In Chapter 3 I reviewed 
the historical and sociological literature on the nature of trust. In order to 
assist with my review I grouped the debates into three broad categories: 
trust in the scientist as an individual; trust between scientists within an 
institution; and trust between scientists within the wider scientific 
community. From this review I created the following list of potential 
exhibition topics: 
Trust in the scientist as an individual 
• The importance of social status and the ensuing level of perceived 
trust, particularly during the early modern period 
• How political and religious beliefs may be perceived by other 
scientists as a threat to objectivity and rational thinking 
• The transfer of tacit knowledge between mentor and student that 
creates trust between the two parties. Students with the same 
mentor have a shared tacit knowledge that facilitates trust 
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• Education and training creating a shared experience that generates 
mutual trust 
• The role of demonstration and testimony in creating witnesses who 
can verify one's claims 
Trust between scientists within an institution 
• How the perception of the most credible educational institutions 
plays a role in the recruitment of new members 
• How scientific research institutions reflect local attitudes towards 
women scientists 
• Different criteria for trust sometimes exist among experimental and 
theoretical scientists 
Trust between scientists within the wider scientific community 
• International competition and rivalry; how the research produced in 
one country may be more trusted than another 
• Having a set of internationally recognised standards such as 
weights, measurements and time 
• Creating a universal code of ethics for science to ensure consistent 
behaviour and research practice 
• Trusting in a common scientific language of mathematics and 
numbers 
• Trusting in the performance and output of instruments 
• Replication of results where the outcome is surprising 
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• The historical and contemporary significance of censorship and 
peer review 
• Appealing to a wide audience to enhance one's reputation among 
fellow scientists 
The next stage was to reconsider these topics within the opportunities and 
constraints of creating an exhibition. As a starting point I considered the 
intellectual and practical museological factors raised by my chosen 
exhibitions reviewed in Chapter 2. These are: 
• Purpose of the exhibition 
• Target audience 
• Budget 
• Location and exhibition space 
• Availability and interpretation of objects 
In the following sections I have examined these parameters in greater 
detail in relation to my exhibition. Although mentioned here separately in 
no particular order, many of these factors are interdependent and vary in 
significance during exhibition development and between different 
museums. For example, the purpose and target audience parameters will 
be key considerations in the early stages of exhibition planning. In 
contrast, the available budget may become more significant towards the 
opening as restricted funds may cause some planned features to be 
cancelled or modified. I will return to the implications of these parameters 
for museums in general in my overall conclusion (Chapter 6). 
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4.2.1 Purpose of my exhibition 
The aim of my exhibition is to highlight defining works of scholarship within 
the literature on trust between scientists. 	Unlike most exhibitions, 
scholarship here is the main content driver, as will become evident in the 
later sections of this chapter. In my selection of case studies I have 
endeavoured to choose a variety of topics drawn across my three themes 
(personal character, institution and community), as previously described in 
section 4.2. The temporary nature of my exhibition, with its duration of just 
a few days, also means that my exhibition can present unusual and novel 
content without endangering the long-term reputation of the host institution. 
The content is led by scholarly themes rather than the desire to exhibit 
specific objects or to commemorate a person, event or anniversary. There 
is no mandate to increase income through ticket revenue or attract new 
audiences. The purpose of this exhibition is simply to present ideas from 
recent history of science scholarship. 
4.2.2 Target audience 
A crucial factor when creating any exhibition is consideration of the target 
audience. To create a more detailed audience profile for my exhibition, I 
decided to use the Science Museum Audience Profile (2005-2006) as a 
measure of typical visitors to a science and technology museum. From 
the survey, it was shown that 83.9% of UK adult admissions (those aged 
17 years and above) were from the social classes ABC1313. In addition, 
71.2% of UK adult admissions had Polytechnic/University education.314 
313 Simonsson, E. (2006):14 
314 Simonsson, E. (2006):13 
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Motivations for visiting the Science Museum were 'Having a fun day out' 
(58.7%), 'Having an opportunity to learn' (50.1%) and 'Spending time with 
friends and family' (35.7%) while 'Wanting to see something specific' only 
accounted for 28.9%.315 
It follows from these findings that a typical visitor to a national 
science museum is a degree-level educated, reasonably affluent 
professional person who visits museums as part of a social experience 
with their partner and/or family. A general poll on British museum visitors 
commissioned by the Museums, Libraries and Archives Association (MLA) 
reveals a number of trends which are relevant to my exhibition. For 
example, science and technology museums are particularly attractive to 
those aged below 45 years, while themes about 'How people lived in the 
past' are interesting to all age groups.316 From these results we can infer 
that younger people may enjoy science and technology as these are seen 
to be futuristic and personally relevant to their own futures, while older 
visitors may prefer the nostalgia of looking at everyday items from the past 
and reminiscing about them to accompanying family members. Further 
visitor surveys would be required to determine if specific exhibitions are 
particularly appealing. In this project I have used the evaluation results 
from other museums and exhibitions to inform my own work. The findings 
of this research will be explained fully in the relevant sections of this 
chapter. 
315 Simonsson, E. (2006):17 
316 Museums, Libraries and Archives Council (MLA) (2004):13 
- 201 - 
Due to the abstract nature of trust between scientists as an exhibition 
topic, I decided to target an audience of independent adults 317 and 
teenagers aged 16 years and above. Although family groups form a 
significant proportion of the Science Museum's audience profile, 318  
believe that families would have struggled to engage with this advanced 
topic. Thus, I decided to focus on an adult audience who would be more 
receptive to this topic. A minimum age of 16 years was specifically chosen 
in response to the new Twenty-first Century Science GCSE syllabus that 
emerged in 2006. As a programme of study, it encourages students to 
critically assess the process of science and how scientists evaluate new 
knowledge claims. This is highly appropriate to my exhibition topic of trust 
which encompasses many of these themes. Since this syllabus has been 
taught in many schools for the past three academic years, there is a 
potential audience of 16 year-olds who are already familiar with some of 
the basic concepts about the role of social factors within science. I 
therefore decided that it was reasonable to develop this exhibition for a 
target audience of independent adults and teenagers aged 16 years and 
above. 
4.2.3 Availability and interpretation of objects 
Due to practical constraints, the objects available for display in my 
exhibition were limited to those within the Science Museum collections. 
My initial consideration was the availability of relevant objects to my case 
317 'Independent adults' is the term used to describe adults who visit museums without 
accompanying children. This category includes individuals, couples and groups of adults. 
318 For the financial year 2006-2007, family groups accounted for 46% of admissions to 
the Science Museum London, while independent adults accounted for 40% (Simonsson, 
E. (2006):2). 
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studies. I endeavoured to find objects which were directly relevant to the 
proposed case studies but the limited choice meant that I also considered 
objects which were more loosely associated with the themes I was trying 
to convey. For full-scale exhibitions there is the possibility of securing 
objects on loan from other museums but this additional source of artefacts 
was not feasible for this project. 
The interpretation opportunities afforded by the available objects 
was also a major consideration when choosing items from the museum's 
collections. As is the case for all exhibitions, the main factor when 
choosing objects is their relevance and contribution to the exhibition 
framework. This factor can be assessed according to two main criteria. 
Firstly, there is the intellectual component i.e. how does this object relate 
to the historical scholarship? Does this artefact highlight a key concept 
within the historiography of this topic? Is there any scholarship on this 
particular object in the collection or is it just representative of its type? All 
of these questions can affect the final choice of object. 
Secondly, one must also consider the visual appeal of the object as 
a display item. Unfortunately, many science and technology artefacts 
have little visual appeal; consequently they are more dependent on text or 
media interpretation to make them appealing. One possible avenue of 
engaging visitor interest is to appeal to popular culture. For example, a 
mass spectrometer may appear to a visitor as just a box of electronics, yet 
if the label explains that this device was used by a famous scientist and 
contributed to a significant discovery then perhaps a visitor is more likely 
to examine the object in greater detail. 
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In addition to these two strands of intellectual and visual appeal, 
other factors can enhance the scope of interpretation of an object. For 
example, informal education researchers Leinhardt and Crowley have 
proposed a set of four criteria for gauging the interpretative value of 
objects:319 
➢ Resolution and density of information 
What information can be gained from the object? Is this information 
readily apparent to a visitor? Does this object contain all the 
necessary information required to explain its purpose and 
significance or does it require much additional contextual 
information? 
➢ Scale 
Is the object full scale or model-sized? Would this object convey a 
sense of scale to the visitor? 
➢ Authenticity 
Is this a reproduction or genuine artefact? 
➢ Value 
What is the value of this object, both in terms of uniqueness and 
monetary value? 
All of these factors can be enhanced by consulting the historical 
scholarship relevant to the displayed items. These criteria formed a key 
part of the decisions I made in selecting the final exhibition objects and 
case studies. 
319 Leinhardt, G. and Crowley, K. (2002) 
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4.2.4 Budget 
For the purposes of this project, my budget was limited to the production 
of a series of posters in order to convey my chosen case studies. The 
interpretative opportunities afforded by larger budgets will be considered in 
the conclusion (Chapter 6) of this thesis. 
4.2.5 Location and exhibition space 
The exhibition in this project was displayed in the Science Museum stores 
and comprised of two display cases32° and a set of Al-sized posters. Due 
to the secure nature of the location, this display was accessible by 
invitation only. A long corridor space was made available as my display 
space. Unfortunately there were no facilities for the display of objects 
outside the display cases. Consequently, my choice of objects was limited 
to table-top sized objects which could be accommodated within the cases. 
In summary, the purpose of my exhibition was to create a temporary 
display which illustrated ideas drawn from recent historical and 
sociological scholarship on the nature of trust between scientists. This 
topic was to be conveyed to an audience of independent adults aged 16 
years and above, similar in profile to the typical adult component of visitors 
to the Science Museum. My selection of objects was to be limited to table-
top sized objects readily available from the Science Museum collections. 
The available budget, location and exhibition space determined that I 
320 Each display case offered a display area of a flat surface of area 2mx1 m and back 
wall of 2mx1 m. 
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would produce two display case accompanied by a series of posters, to be 
displayed in a corridor at the Science Museum stores. 
4.3 Creating the intellectual structure of the exhibition  
In this section I outline the creative process I undertook to formulate the 
intellectual structure of the exhibition. In chapter 3 I identified the key 
areas of historical and sociological scholarship based upon the theme of 
trust between scientists. In the next stage I proceeded to shape these 
scholarly themes into the outline of an exhibition within the bounds of the 
parameters described above. 
In section 4.3.1 I consider the top-level message of my exhibition i.e. 
what is the main message of my display? This key message is the 
concept I wish visitors to remember after viewing the display and all 
subsidiary themes in the exhibition should reinforce this top-level message. 
In section 4.3.2 I develop the overall framework of the exhibition which I 
will use to convey both the top-level message and a number of subsidiary 
narratives and messages. With such an abstract concept such as trust, 
the choice of framework was not readily apparent and here I explain my 
final choice in terms of the available exhibition space and my assumptions 
based upon visitor evaluation for similar exhibitions. 
Having established the framework, I then proceed to consider the 
selection of individual case studies and narratives, as described in section 
4.3.3. My objective was to select a broad range of topics from the 
scholarship outlined in chapter 3, such as replication, witnessing, expertise, 
demonstrations, peer review and the formative experience of science 
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education. My final selection was determined by factors such as the 
chronological range of the case studies, the historiographical themes 
which they contained, the availability of objects, the visual appeal of any 
relevant objects and whether this topic will appeal to my target audience of 
independent adults aged 16 years and above. 
4.3.1 Top-level message of the exhibition 
To encompass a broad spread of case studies, I decided to adopt the top-
level message of new ideas in science are accepted or rejected depending 
on the perceived trustworthiness of the proponent scientist. This message 
was devised to encompass many of the different social techniques of 
generating trust outlined in Chapter 3. A large proportion of the literature 
of trust between scientists is based upon suspected cases of fraud as 
these are the circumstances where trust and distrust become most salient. 
Although these case studies are often sensationalist and highly appealing 
to audiences, I decided not to focus purely on these cases studies and to 
include others which focus more on the everyday role of trust in science. 
This would enable me to include episodes from mainstream science rather 
than from fringe areas of research. This decision to adopt a particular 
narrative strongly affected my choice of case studies, as will be outlined in 
the following section. 
4.3.2 Overall exhibition framework 
The exhibition framework describes how the subsidiary narratives and 
themes contribute to the top-level message of the display. This framework 
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is usually shaped by the nature of the content. For example, an exhibition 
on the life of a particular scientist could adopt a chronological framework 
which corresponds with key stages of the person's life, such as childhood, 
university, early research and so forth. For an abstract theme as trust, the 
choice of framework was not so obvious. Upon reflection I eventually 
considered two possible approaches. In the first instance I considered an 
exhibition based upon case studies which illustrated different stages within 
the process of science, from initial experiments through to replication and 
peer review. For example, one could have selected the following chain of 
events and their associated historical examples: 
• Can preconceptions affect experimental results? The case of Percival 
Lowell and the canals on Mars 
• Trusting in experimentation — Robert Millikan and the uncertainty over 
his experimental results for the electronic charge e 
• Trusting in witnessing — Robert Boyle and the air pump displays at the 
Royal Society in the late seventeenth-century 
• Trusting in replication — the brief interest in cold fusion and its 
subsequent demise 
While this approach covers many topics, themes and time periods across 
the historical scholarship, its success is highly dependent upon the linear 
movement of the visitors from case to case. Missing out a theme within a 
set order could undermine the overall message of the display. Using the 
process of science as the underlying narrative also assumes that visitors 
have prior knowledge of this concept. Unfortunately, recent opinion polls 
suggest a limited public awareness of this process. For example, seventy- 
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one percent of British respondents to a survey taken in 2004 were 
unaware of the process of peer review and the regulation of science.321  
Additional research by informal education researchers Martin Storksdieck 
and John Falk also suggests that the process of science is not an 
appealing topic to visitors. They reviewed entry and exit surveys of visitors 
to science centres in the United States and found that 'exhibits that portray 
the process of science are generally less interesting to visitors than are 
exhibits that provide results and findings.' Other studies reviewed by 
Storksdieck and Falk also indicate that science facts interest visitors more 
than science issues.322 This visitor sentiment will be assessed within my 
own exhibition and will be explored further in Chapter 5. 
A positive aspect of this approach is the possibility of linking 
exhibition material to the Twenty-First Century Science GCSE syllabus, as 
mentioned previously in section 4.2.2. First implemented in September 
2006, this syllabus features a core section on 'How Science Works' and 
challenges teachers to incorporate topics such as data selection and 
analysis, experimental uncertainty and peer review. Many of these topics 
are similar to those themes which I extracted from the scholarship in 
Chapter 3. Despite these common themes, however, I decided not to use 
these curriculum links as the basis of my exhibition narrative due to the 
difficulties of interpretation using the limited resources available. The 
syllabus is aimed at Key Stage 4 students aged 15-16 years, an age-
group which is notoriously difficult to engage using an exhibition format. 
To maximise links between the syllabus and the exhibition content would 
321  Sense about Science (2004):35 
322 Storksdieck, M. and Falk, J.H. (2004):93-94 
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have required alternative interpretation formats such as facilitated 
workshops, group debates or video production. This form of outreach was 
beyond the budget and scope of this thesis, hence I decided not to create 
or pursue direct links to the Twenty-first Century Science syllabus. 
Having rejected the process of science framework I decided to adopt a 
chronological approach for several reasons. Firstly, this structure was 
congruent with the available exhibition space. The two proposed display 
cases and wall space for posters were in a linear corridor thus facilitating 
visitor movement in a linear fashion. Each case study could be viewed as 
a stand-alone display without being dependent on an understanding of the 
surrounding episodes. The case studies would nevertheless remain linked 
by the common theme of trust within a linear chronological framework. 
Secondly, this would be congruent with the formative evaluation results for 
the Manchester Science gallery, as reviewed in Chapter 2.323 This study 
revealed that visitors preferred the familiarity of a timeline or strong 
chronological narrative to lead them through the exhibition. Thus a linear 
framework for my exhibition would suit both the available exhibition space 
and visitor expectations. 
4.3.3 Selecting case studies from the scholarship 
Having established the exhibition framework, I then needed to source 
content material on the nature of trust between scientists. In order to 
provide a range of topics on this theme of trust I decided to develop six 
323 See Chapter 2, section 2.5.4 
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historical case studies which highlighted different aspects of the 
scholarship on trust over a broad chronological period. In the following 
section I will outline my initial selection of eleven case studies and then 
explain my reasons for reducing this to the final six case studies for 
display. 
My selection of case studies was based upon two sources. I initially 
considered the historical and sociological case studies which I had 
encountered as part of my literature review. From the first section on 
trusting in the scientist as an individual, I chose the topics of Robert Boyle 
and the air pump, A.S. Eddington and eclipse of 1919 and T.S. Lysenko's 
influence over Soviet genetics in the first of the twentieth century. These 
case studies encompass topics such social status, demonstrations, 
witnessing and personal beliefs. There were no strong historical examples 
of trust relating to my review of trust within institutions but I decided to 
highlight these issues in other case studies, where appropriate. 
From my review of the literature on trust between scientists across 
the community I selected the case studies of scientific lectures by 
Humphry Davy and Michael Faraday, C.T.R. Wilson's creation of the cloud 
chamber, Joseph Weber's investigations into gravitational waves and the 
episode of cold fusion. These case studies demonstrate aspects of trust 
such as appealing to public audiences, creating devices to produce and 
record evidence, the strengths and weaknesses of peer review, and the 
challenge of re-establishing credibility in a disputed field of research. 
Many of the concepts explored in the review inspired me to 
consider other historical examples as a second source of case studies. 
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For example, the idea that personal beliefs can affect a scientist's 
credibility within the scientific community inspired me to consider the case 
of spiritualism in the late nineteenth century. Many scientists in Britain and 
America investigated spiritualist phenomena during the 1870s. While 
most investigators proclaimed the effects to be fraudulent, some 
prominent scientists such as William Crookes and Oliver Lodge were 
convinced of the veracity of these effects. Although both men were 
ridiculed by their peers for their positive interest in such phenomena, they 
were still highly regarded within their professional areas of expertise.324 
Similarly, thinking about the themes of evidence and recording 
experimental data led me to consider three specific historical examples 
within the physical sciences. One such example is the case of N-rays in 
which French physicist Rene Prosper Blondlot announced his detection of 
so-called N-rays in 1903. Other physicists failed to detect these rays and 
their existence was eventually dismissed by the majority of the physics 
community. The details of this case study illustrate many aspects of trust 
such as the role of Blondlot's prestigious reputation in securing the 
publication of his results with little scrutiny, his delusion into seeing highly 
subjective effects and the desire by his students to support his claims to 
enhance their own credibility.325 
The themes of delusion and the challenge of objectively assessing 
evidence can also be seen in the historical examples of Percival Lowell 
and Robert Millikan. For Lowell, a childhood obsession with Mars led to 
324 For more details on the scientific investigations into spiritualism by scientists in the late 
nineteenth century, see Oppenheim, J. (1986); Palfreman, J. (1979); Morus, I.R. 
2005):173-181; and Noakes, R. (2007) 
.525 Nye, M.J. (1980); Ashmore, M. (1993); Lagemann, R.T. (1977); Gratzer, W. (2000). 
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his belief that surface features on the red planet were artificial 
constructions made by intelligent beings. In the 1890s he published a 
series of books and articles which presented his sketches of canal-like 
features on the Martian surface. While other astronomers ridiculed his 
claims, Lowell sought to accrue sketches and photographic evidence to 
support his ideas. Despite a lack of evidence from other astronomers, 
Lowell continued to champion his ideas until his death in 1916.326 
For Millikan, the delusion was more subtle and less public than 
Lowell. In 1913 the American physicist published his experimental results 
which gave a value for the charge of the electron. This result supported 
the theory that electricity was composed of discrete particles (electrons) 
rather than a perturbation which travelled through an ether. In recent 
decades, however, historians have analysed Millikan's notebook and have 
noticed that he did not include all the experimental results. Instead, 
Milllikan evaluated each result and only included those which supported 
the particulate theory. If all the data have been fully included, the results 
would have been less clear-cut and could have even supported the rival 
ether theory. Although the particulate theory eventually became the 
accepted model, this episode demonstrates the uncertain and sometimes 
biased nature of assessing experimental results.327 
From these two sources I then compiled a list of key words from 
these eleven case studies and searched the Science Museum collections 
to find relevant objects and images. The suitability of the case studies for 
display was assessed according to the following criteria: 
326 Sheehan, W. (1988); Strauss, D. (2001); Crowe, M.J. (1986) 
327 Holton, G. (1978); Waller, J. (2002):ch 2 
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➢ Chronological spread: does the case study cover a particular 
period? A spread of different time periods would be desirable. 
➢ Historiographical themes: what themes and concepts from the 
literature on trust between scientists does this case study convey? 
➢ Objects available in the Science Museum collections: are there 
any artefacts relevant to this case study? Are they in a suitable 
condition for display? 
➢ Visual appeal of the available objects and images: do the 
objects present a range of material and sizes? Will they attract 
visitors' attention? 
➢ Museum audience: will visitors be interested in this topic? Does it 
have any presence within popular culture? 
➢ Display. Would this case study be suitable for display? Is there 
sufficient material for each of the previous factors to warrant 
presenting this topic for display? 
The results of this investigation are shown in the following pages in 
Figures 4a-4c. 
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Figure 4b  
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Percival Lowell and his 
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1890s 
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shape one' s observations. 
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From this analysis of the available objects in the Science Museum 
collections, I eventually chose six case studies for display: 
A — Air pump demonstrations at the Royal Society, London (1660s) 
B — Credibility as a lecturer — Humphry Davy and Michael Faraday 
E — Percival Lowell and the canals on Mars 
F — The initial acceptance and later rejection of Rene Blondlot's N- rays 
H — How A.S. Eddington's reputation as an expert on general relativity 
increased the acceptance of his eclipse results to support Einstein's 
theories. 
J — Joseph Weber's attempts to detect gravitational waves in the 1960s 
and the continuing uncertainty over the existence of such phenomena 
today. 
The main reason for my selection of these case studies was the 
availability of relevant objects and images within the Science Museum 
collections. Spanning a broad chronological span from the 1660s to the 
continuing search for gravitational waves today, this selection of case 
studies encompassed topics such as replication, witnessing, credibility and 
evidence. The other defining selection criterion was the significance of the 
case study within the historical literature. This was much more subjective 
to measure than locating a number of objects and images. Certain case 
studies, such as A (air pump), B (lectures) and H (Eddington) are well-
known parts of the historical literature which have been widely taught and 
have inspired many avenues of research. Case study J (gravitational 
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waves) is a significant piece of work within sociological studies of science. 
In contrast, case studies E (canals on Mars) and F (N-rays) are more 
niche areas of interest that have a limited associated literature. Although 
they are less significant within the historical scholarship, they are 
fascinating topics that have potential appeal to exhibition audiences, 
particularly Lowell and the canals on Mars which is already well 
established within the popular culture on extraterrestrial life. Thus, for 
these case studies, the consideration of audience interest and appeal was 
an overriding factor in favour of their selection, despite the lack of 
canonical historical literature on these topics. 
The main factor in my decision to reject the other case studies was 
the lack of available objects. For full-scale exhibitions this factor could 
have been mitigated by borrowing objects from other institutions and 
private individuals but this was not possible for this project. I also decided 
to reject case I (Lysenko and genetics) for two different reasons apart from 
lack of objects. In the first instance I decide that it was anomalous in 
comparison to the remaining case studies which were examples of the 
physical sciences. In addition, while it would have been an excellent 
example of the complex interplay between science, politics and trust, this 
topic also requires extensive historical background context and 
explanation. This would be difficult to achieve in either a small display 
case or poster format and so for these reasons I decide not to proceed 
with this case study. 
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4.4 Writing an exhibition brief 
Once a set of case studies had been selected, I then proceeded to create 
an exhibition brief to outline the narrative and themes of my display. 
Based upon the model described in The Manual of Museum Exhibitions328 
I referred back to this document during the development phase of my 
exhibition. Although this document is usually intended to clarify objectives 
within large exhibition teams, the act of writing it greatly assisted me in 
formulating a clear outline of my proposed exhibition. 
Figure 4d 
Overall aims and themes of an exhibition based upon the historical 
and sociological literature on the working trust between scientists 
Draft title Trusting new ideas in science  
Top-level message of 
the exhibition 
New ideas in science are accepted or rejected 
depending on the perceived trustworthiness of 
the proponent scientist.  
Why is this exhibition 
necessary? 
This exhibition will be based upon concepts 
drawn 	from 	recent 	aspects 	of 	history 	of 
science scholarship to create an intellectually 
stimulating 	yet 	accessible 	display. 	The 
findings of this scholarship present a more 
human view of science within its wider social 
and historical context. This novel and exciting 
approach to science will complement existing 
museum 	displays 	on 	the 	technical 
achievements of science. 	By highlighting the 
role 	of 	trust 	between 	scientists 	in 	the 
acceptance or rejection of new scientific ideas, 
this exhibition will illustrate the social workings 
of science. 	Human narratives such as these 
328 Lord, B. and Lord, G.D. (2002): 356-372 
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will appeal to a broad non-specialist audience 
as visitors will be able to relate to issues of 
trust within their own lives. 	In addition, the 
innovative 	perspective will 	awaken 	visitors' 
curiosity about the social nature of science 
and 	will 	provide 	an 	enriching 	cultural 
experience. 
Target audience 
• Non-specialist independent adults aged 16 
years and above who would typically visit 
museums of science. 
Key outcomes 
• Challenge 	visitors' 	perceptions 	of 	the 
durability of scientific knowledge. 
• Demonstrate that scientific knowledge is 
shaped by human decisions and 
influences. 
Form of the exhibition 
Display cases measuring 2mx1nn containing 
objects and text labels for two case studies. 
Al-sized posters for the remaining four case 
studies. 
Exhibition themes and 
content 
The levels of trust required between scientists 
when 	deciding 	to 	accept 	or 	reject 	new 
knowledge will be the overarching theme of all 
six case 	studies. 	Within 	each 	case, 	the 
mechanisms for creating trust and generating 
scientific credibility such as demonstrations, 
replication and peer review will be explored. 
The exhibition layout will be chronological and 
each case study can be understood either as 
a stand-alone exhibit or viewed in relation to 
the other case studies within the 	broader 
theme of trust between scientists. 
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Exhibition Storyline 
Introduction 
- Case study 
None. This is an introduction to the exhibition 
that will feature a series of definitions and 
proverbs regarding trust. 	It will also feature 
historical quotes from scientists themselves 
about aspects of trust within their work. 
- Key concept 
Trust 	is 	a 	powerful tool that influences a 
scientist's decision to accept or reject new 
knowledge. 
- Narrative 
None. My intention is that these quotes will 
encourage visitors to start thinking about trust 
between scientists. 
Case study 'I - Malting knowledge visible 
- Case study 
Air pump displays at the Royal Society in the 
1660s 
- Key concept 
Demonstrating your experiments to other 
scientists helps your ideas to become more 
readily trusted and accepted. 
- Narrative 
Today we expect scientists to verify their ideas 
through experiment but this is a relatively new 
concept. 	During the medieval period, natural 
philosophers (as scientists were then known) 
followed the writings of the ancient Greek 
philosopher Aristotle who claimed that nature 
should 	be 	studied 	directly 	rather than 	by 
contrived 	experiments. 	By 	the 	mid 
seventeenth century, natural philosophers had 
started 	to 	create 	mechanical 	devices 	to 
analyse 	natural 	phenomena. 	These 
experiments often produced results that were 
counter-intuitive to everyday experience, so 
the experimentalists 	had to 	convince their 
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peers that this work was a true representation 
of nature and was valid in all places at all 
times. 	Initially, 	these 	experiments 	were 
performed in the homes of the philosophers 
who 	then 	shared 	their 	ideas 	through 
correspondence 	with 	other 	philosophers. 
Refuting another philosopher's work implied 
that the person was a liar and hence not a true 
gentleman, 	an 	accusation 	that 	could 
potentially lead to a duel. This situation was 
reduced by the creation of the Royal Society in 
London in the 1660s which created an arena 
where natural philosophers could demonstrate 
their experiments. This visible display enabled 
other natural philosophers to challenge their 
peers' work without casting 	doubt on 	the 
proponent's 	reputation 	as 	an 	honourable 
gentleman. 
Case study 2 - Persuading an audience to trust science 
- Case study 
Science lectures in Britain, 1770-1850, with a 
particular 	focus 	on 	Humphry 	Davy 	and 
Michael Faraday. 
- Key concept 
Demonstrating your experiments to a public 
audience helps to persuade other scientists to 
accept your work. 
- Narrative 
In the early nineteenth-century, many natural 
philosophers 	performed 	electrical 	and 
chemical experiments to middle and upper 
class 	audiences 	who 	regarded 	science 
lectures as fashionable entertainment. 	This 
practice enhanced the visibility, credibility and 
authority of natural philosophers, both among 
their peers and the general public. 	Popular 
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experiments were often written up as books to 
enable other lecturers across the country to 
replicate 	the 	demonstrations 	to 	local 
audiences. 	This spread of ideas helped new 
ideas 	to 	become 	accepted 	and 	trusted 
knowledge. 
Case study 3 - Can we believe what we see in the heavens? 
- Case study 
Percival Lowell's claims to see canals on Mars 
in the 1890s. 
- Key concept 
Knowledge claims made by an outsider are 
not 	trusted 	by 	the 	mainstream 	scientific 
community. 
- Narrative 
In 	1877, 	Italian 	astronomer 	Giovanni 
Schiaparelli 	first 	used 	the 	word 	`canalii 	to 
describe linear features seen on the surface of 
Mars. Speculation about the origin and nature 
of 	these 	lines 	inspired 	many 	other 
astronomers to train their telescopes on the 
red 	planet. 	Wealthy amateur astronomer 
Percival Lowell built his own observatory in 
Arizona to conduct his own observations. 	His 
controversial results suggested that there was 
a complex network of canals on the surface of 
Mars which Lowell believed had been created 
by intelligent beings. 	At first, 	many other 
astronomers 	investigated these 'canals' 	on 
Mars and produced their own speculations 
about their cause but others criticised Lowell's 
work and accused him of seeing imaginary 
features. 	While Lowell promoted his work to 
the general public through a series of books 
and lecture programmes, his declarations of a 
belief 	in 	Martian 	life 	embarrassed 	the 
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professional astronomical community. 	As a 
punishment, the astronomers barred Lowell 
from 	publishing 	in 	prestigious 	astronomical 
journals, a move which severely weakened his 
visibility 	and 	credibility 	as 	a 	competent 
astronomer. 
Case study 4 - Reputations at stake 
- Case study 
Discovery and reception of X-rays (1895) and 
N-rays (1903) 
- Key concept 
Knowledge 	claims 	made 	by a 	respected 
member of the scientific community may be 
initially trusted but later doubted and ridiculed. 
- Narrative 
When Wilhelm Roentgen discovered X-rays in 
1895, 	his 	work 	was 	reviewed 	by 	other 
physicists who accepted his claims and his 
paper was published in a scientific journal. 
Eight 	years 	later, 	Rene 	Prosper 	Blondlot 
presented his discovery of N-rays in a similar 
fashion, yet within a year, N-rays had been 
discredited while X-rays continued to be used 
and investigated. Blondlot was well-respected 
and trusted within his discipline yet his work 
on 	N-rays 	was 	difficult 	to 	measure 	and 
replicate. 	When 	another 	physicist 	visited 
Blondlot's laboratory and conclusively proved 
that 	Blondlot 	was 	deluded 	into 	seeing 
imaginary rays, Blondlot continued to research 
the existence of N-rays for many years, thus 
reducing 	his 	trustworthiness 	and 	credibility 
within the scientific community. 
Case study 5 - Trusting the expert 
- Case study 
Sir Arthur Eddington and the 1919 total solar 
eclipse as conclusive proof of Einstein's theory 
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of General Relativity. 
- Key concept 
New and complex knowledge may only be 
known by a few members of the scientific 
community. 	Since few others can challenge 
this work, the results are often trusted and 
accepted. 
- Narrative 
British astronomer Arthur Eddington's eclipse 
expedition of 1919 is usually regarded as the 
crucial 	test 	for 	Albert 	Einstein's 	theory 	of 
general 	relativity. 	The 	unique 	set 	of 
circumstances required to test this theory and 
the complex mathematics involved made it 
difficult for other astronomers to replicate and 
challenge 	Einstein's 	ideas. 	Thanks 	to 
Eddington's powerful reputation as a leading 
author 	of 	several 	textbooks 	on 	relativity, 
astronomers trusted his expertise, both as a 
theoretical and observational astronomer, and 
hence were able to accept Einstein's theory. 
Case study 6 - Continuing uncertainty 
- Case study The continuing search for gravitational waves 
- Key concept 
A scientist may be excluded from mainstream 
debates about a particular research topic if 
they continue to believe in and work on results 
that colleagues do not trust. Also, how do 
scientists research a phenomenon that has yet 
to be detected? How can they trust each 
other's work? 
- Narrative 
Research published by American physicist Joe 
Weber in the 1970s appeared to confirm the 
existence of gravitational waves which had 
been previously predicted by Einstein's theory 
of general relativity in 1915. 	Within a few 
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years, Weber's results were discredited by 
other physicists and his papers were rejected 
for publication by scientific journals. Despite 
contrary evidence, Weber maintained the 
validity of his results and so his credibility 
within the community subsequently declined. 
While most physicists accept the existence of 
gravitational waves, there is still no direct 
evidence of their presence. 	Even today, 
scientists continue to build new detectors in 
the hope of recording this elusive 
phenomenon. 
In addition to this exhibition brief, I produced a set of Generic Learning 
Outcomes (GLOB), as devised by the Museums, Libraries and Archives 
Council. This document is widely used by museums to assess the 
effectiveness of exhibitions. 329 Not all exhibitions contain material which 
is relevant to each of the five categories listed below. Nevertheless, 
writing these outcomes enabled me to think realistically about the 
messages and experiences which I wanted to convey in the exhibition. 
Although it is very difficult to measure the effectiveness of these outcomes, 
particularly any long-term effects which take place after a person's visit, 
this thought process was a useful tool in helping me to structure and 
develop the content to reinforce the exhibition messages. 
329 Museums, Libraries and Archives Council (MLA) (2009) 
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Figure 4e 
Relevance of exhibition material to the Museums and Libraries 
Association Council (MLA) Generic Learning Outcomes (GLOs) 
Outcome Definition Exhibition relevance 
Knowledge and 
Understanding 
• Knowing what or about 
something 
• Learning facts or information 
• Making sense of something 
• Deepening understanding 
• How museums, libraries and 
archives operate 




in science are 
based on social 
and human 
factors 
• Appreciate the 
uncertainty in 
scientific claims 
Skills • Knowing how to do something 
• Being able to do new things 
• Intellectual skills 
• Social skills 
• Communication skills 






• Opinions about ourselves (e.g. 
self-esteem) 
• Opinions or attitudes towards 
other people 
• Increased capacity for 
tolerance 
• Empathy 
• Increased motivation 
• Attitudes towards an 
organisation (e.g. a museum, 
archive or library) 
• Positive and negative attitudes 
in relation to an experience 
• Empathise with 




• Empathise with 
the difficulty of 






• Having fun 
• Being surprised 
• Innovative thoughts 
• Creativity 
• Exploration, experimentation 
and making 









• What people do 
• What people intend do 
• What people have done 
• Reported or observed actions 
• A change in the way that 
people manage their lives 
• Adopt a more 
critical 
perspective on 
claims made by 
scientists 
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I will return to these GLOs in my evaluation programme in Chapter 5 to 
determine if visitors were aware of the key messages of my display. 
4.5 Developing the content for the two display cases 
From the six case studies chosen in section 4.3, I decided to develop two 
case studies as display cases comprising of relevant text, objects and 
images. In order to create the most visually appealing display I chose the 
case studies with the greatest number of relevant objects. This criterion 
led to my choice of 'Persuading an audience to trust science' and 'Can we 
believe what we see in the heavens?' To assist in the creation of my 
display I devised two display boards with the same dimensions as the final 
cases and used paper templates to situate the text, image and objects. 
This was a valuable exercise in visualising the size and placement of the 
objects and text labels. 
In the following sections I will outline the content development for 
each of my two display cases. 	I will explain how I tailored the 
interpretation of the objects and sub-narratives in order to reinforce my 
messages of trust and the acceptance of new scientific knowledge. In 
addition, I will also explain my approach in writing the text components of 
the display and reflect on the differences between my approach and those 
adopted in traditional displays in museums of science. 
- 229 - 
4.5.1 Persuading an audience to trust science 
A photograph of the final display case is available on p242 and 
the case contents are illustrated on pages 243 -253. 
The case was arranged chronologically from left to right. This was 
determined by the available exhibition space since visitors approached the 
case from the doorway on the left. In the centre of the back board I 
included a 100-word summary of the key themes of the case to serve as 
an introduction. On the left-hand side of the case I introduced the idea of 
scientific lectures as a form of entertainment for the upper and middle 
classes in early nineteenth century London. In the lower front section of 
the case I displayed three original posters from the period to add colour, 
aesthetic appeal and historical interest to the display case. The selection 
was limited to astronomy posters; hence I was unable to highlight the 
variety of lecture topics available at this time. Most of the posters in the 
Science Museum collection described events in London but fortunately I 
was also able to find a poster for a lecture in Wakefield (Yorkshire) to 
convey the sense that scientific lectures were not just a London 
phenomenon. I then used pictures of the Adelaide Gallery and the Royal 
Panopticon to reveal the more practical presentations of science that were 
popular with the middle and working classes during this period. Thus, the 
objective of this section was to reinforce the notion introduced in the first 
text block that scientific lectures were a popular and pervasive form of 
entertainment at this time. 
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Figure 4f 
A detailed view of the astronomical lectures posters 
Image credit: Louise Thorn 
Having set the general scene for scientific lectures on the left hand side of 
the case I then focused on the key figures of Humphry Davy (1778-1829) 
and Michael Faraday (1791-1867). Using a well-known portrait of Davy 
with his iconic miner's lamp, I discussed how his celebrity status as a 
lecturer enhanced his reputation both among his peers (congruent with my 
theme of trust between scientists) and his recognition within the public 
sphere. The example of the zinc-bottomed ships mentioned in the text 
block next to Davy's portrait served to illustrate that a credible reputation 
did not always guarantee technical success (see Figure 4o on page 246). 
One of the attractions of choosing Davy as a topic for this case was 
the availability of relevant objects within the Science Museum collection. 
Most of Davy's key work was based upon electrolysis experiments and so 
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I decided to include several original and replica examples of his apparatus. 
At first glance, these objects are not particularly appealing or informative, 
as demonstrated by Figure 4g below: 
Figure 4g 
A selection of original and replica apparatus as used by Humphry Davy 
for his electrolysis lecture demonstrations, accompanied by a question star 
Image credit: Louise Thorn 
If we reconsider Leinhardt and Crowley's interpretation assessment of 
objects,33°  we can see that this apparatus conveys a sense of scale and 
visually informs visitors of the materials used i.e. glass and metal. The 
original items also have the additional value of authenticity i.e. Humphry 
Davy actually used this item. In terms of resolution and density of 
33° See section 4.2.3 in this chapter 
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information, the object is quite poor. It is not apparent how it was used or 
how it relates to themes about trust. I decided to enhance the object's 
appeal and relevance to the narrative by asking visitors to imagine 
themselves as members of Davy's audience. I wanted to highlight the 
element of trust required in believing what one could see in the lecture 
theatre. Consequently, I posed the following question in an accompanying 
yellow star (see Figure 4g): 
Would you be able to witness these small experiments from 
the back of a lecture theatre? Or would you still need to trust 
in the speaker? 
The aim of this question was to highlight the difficulty of viewing small 
scale experiments from the back of a large lecture theatre. Watching an 
experiment performed in front of oneself appears to be a direct form of 
witnessing, yet trying to see small globules of potassium appear on a set 
of electrolysis apparatus is challenging, even over short distances. I 
surmised that an element of trusting in what the lecturer says is happening 
rather than actually seeing what is happening is still required. In this way I 
wanted to situate the visitor in the place of historical characters who would 
have witnessed such events two hundred years ago. 
This example demonstrates how using an academic theme can encourage 
one to reconsider the object within a different context which could have 
implications for a slightly different interpretation. In this instance I was 
required to think realistically about the use of an object and its implications 
for trust in order to situate the object within the overall narrative. This 
approach also demonstrates how object interpretation within an exhibition 
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can yield new avenues of historical research. For example, there is little 
apparent research on the visibility of phenomena at these lectures. There 
are general reports of lectures in The Times but little record of whether 
people could actually view the detailed experiments or whether they had to 
trust in the word of the lecturer. Further historical research could be 
continued by trying to recreate the experience and gauge the levels of 
trust required in the lecturer's claims versus the reality of witnessing the 
event. Although this particular example only yields limited scope for 
additional research, it highlights a possible benefit of knowledge transfer 
i.e. initiating new historical research through considering objects for 
exhibition interpretation. 
Adopting an academic theme from historical scholarship also has 
implications for the tone and content of object labels. It is an interesting 
exercise to compare how adopting a narrative based upon historical 
scholarship can affect the content of label text. For example, the 
paragraphs below are previous labels and catalogue entries written by 
Science Museum curators for the same electrolysis apparatus which is 
displayed in 'Persuading an audience to trust science'. Although these 
texts were written many years ago, they nevertheless offer an interesting 
comparison to the different trends applied in my own label writing. 
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Object: Apparatus for the decomposition of potash 
Inventory Number: 1901-54 
Previous label or catalogue entry: 
[Label from 1901] Apparatus for the decomposition of potash. The 
alkalies, potash and soda, were considered to be of an elementary 
character until 1807, when Sir Humphrey Davy succeeded in their 
electrolytic decomposition, using the current from a Wollaston battery. 
Later he was successful in decomposing lime, strontia, baryta and 
magnesia by similar means. The apparatus shown is believed to have 
been made soon after Davy's discovery. "A small piece of pure potash, 
which had been exposed for a few seconds to the atmosphere, so as to 
give conducting power to the surface, was placed upon an insulated disc 
of platina, connected with the negative side of the battery of the power of 
250 of 6 and 4 in a state of intense activity; and a platina wire, 
communicating with the positive side, was brought in contact with the 
upper surface of the alkali. The whole apparatus was in the open 
atmosphere. 	Under these circumstances a vivid action was soon 
observed to take place. The potash began to fuse at both its points of 
electrisation. There was a violent effervescence at the upper surface; at 
the lower or negative surface there was no liberation of the elastic fluid; 
but small globules, having a high metallic lustre and being precisely similar 
in visible characters to quicksilver, appeared, some of which burnt with 
explosion and bright flame as soon as they were formed, and others 
remained and were merely tarnished and, finally, covered by a white film 
which formed on their surfaces." (Davy, Phil. Trans. 1808)331  
Object: Water electrolysis apparatus 
Inventory Number:1937-156 
Previous label or catalogue entry 
[Catalogue No. 131A (Appendix)] Water Electrolysis Apparatus c.1820 
(Reconstructed electrodes). This is an early example of glass vessel for 
demonstrating the action resulting from the passage of an electric current 
through liquids. The most usual liquid employed was water, which is 
decomposed into its constituent elements, oxygen and hydrogen. The 
apparatus is of particular interest as resembling in construction a form of 
vessel employed by Sir Humphrey Davy between 1810 and 1825, now in 
the possession of the Royal Institution of Great Britain. In using the 
apparatus, the electric current was passed through the liquid under 
examination by means of platinum electrodes (reconstructed) connected 
by platinum wires passing through waxed corks, which were inserted in 
the two glass tubulures of the vessel.332  
331  Science Museum Registry, file no. T/1901-54 
332 Science Museum Registry, file no. T/1937-156 
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The reader will first notice that the content on these labels is based upon 
describing the experimental use of the apparatus with no mention of 
possible use in a lecture demonstration for which Davy was renowned. 
The content also suggests that the museum visitor is meant to appreciate 
the contribution to chemical theory made by the development of the 
electrolysis process. The final sentence of the catalogue entry for object 
1937-156 (water electrolysis apparatus) refers to specific features of the 
apparatus which could encourage the visitor to examine the object in more 
detail. This is a stand-alone label which could be used to display the 
object on its own; there is no reference to other objects or to a wider 
historical narrative. As a catalogue entry, this stand-alone perspective 
would be useful, but as an exhibition label the text does little to reinforce 
an overarching message. 
Despite the uncertainty surrounding the previous use of this text, it 
still offers a useful comparison to my own labels. For example, here is my 
group label for the combined display of electrolysis apparatus333: 
My label (group label for objects 1937-156, 1901-54 and 1932-175) 
Electrolysis apparatus, c.1801-1820 
Davy often used a recently developed technique called electrolysis where 
an electric current from a voltaic pile (battery) is passed through a 
compound in a trough. The elements within the compound separate and 
collect around the wire electrodes. 
In 1806 Davy used electrolysis to demonstrate that water is 
composed of hydrogen and oxygen. A year later, Davy used another 
lecture to demonstrate his discovery of the metals potassium and sodium 
by electrolysis. Most other chemists accepted Davy's claims but if a 
dispute occurred, Davy would cite witnesses from his lecture audiences to 
support his experimental skills. 
333 To minimise the amount of text on display I decided to write a group label for the set of 
electrolysis apparatus rather than write separate labels for each individual component. 
- 236 - 
The tone and content I have used here is very different to the previous 
examples. In the first instance I have not included any background to the 
character of Davy since this is covered in another label for a nearby object. 
Hence I have assumed that the visitor is already aware of Davy and his 
lectures at the Royal Institution. I have also compressed the technical 
description of electrolysis to just two sentences, unlike the earlier detailed 
label. The older versions also include literature citations whereas mine 
are absent, in line with current museum practice. 
In the specific case of the Science Museum London, this inclusion 
of citations may stem from its changing target audience. In the early 
twentieth century, the museum was aimed at educating professionals and 
technical students from Imperial College next door in the development of 
science and engineering, but by the 1930s the museum's agenda had 
changed to reach a wider non-specialist audience.334 For students, the 
citation may have provided a useful reference for further study but it has 
no relevance to a non-specialist audience. Certainly today, a visitor would 
be more likely to look up an object and its associated topics using online 
sources rather than searching for a particular book or journal article. 
The main difference between the older versions of text and my own 
is the overarching narrative. I have specifically written this group label 
within the overall context of the narrative of trust rather than produce a 
stand-alone version. Since this notion of trust is not apparent from a 
visual inspection of the object, the text is required to perform the task of 
334 Mazda, X. (1996):26-27 
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relating the object to the narrative. This explanation is necessary to justify 
the inclusion of the object. 
This example therefore demonstrates how adopting a scholarly 
theme as the overall exhibition narrative can change the content and 
emphasis of label text. First, the label may have to justify the inclusion of 
objects as the items chosen may be surprising and seemingly 
unconnected to the overall theme. In this instance, trust is not the first 
notion that enters one's mind when faced with a museum display of 
chemical apparatus. If the object was in a gallery or exhibition about 
chemistry this justification would be unnecessary as the apparatus is 
indicative of the subject. In a historical exhibition the label text has to work 
harder to explain the object, it is not simply a description. While a label 
written by a curator often focuses on the nature and function of the object, 
a label written by a historian may focus more on the object's role within a 
wider narrative and historical context. 
Providing this background context is highly problematic. Within my 
own display, the context is provided by the surrounding objects and 
explanatory text in order to explain how this individual object relates to the 
chosen narrative. The success of providing this contextual information is 
dependent upon the physical layout of the exhibition space, since this will 
determine whether visitors have already been introduced to a concept or 
not. Based upon my experience in this project, I argue that the text for 
exhibitions based upon an academic theme requires careful consideration, 
both in terms of explaining the object itself and reinforcing its contribution 
to the exhibition narratives and key messages. 
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On the right hand side of the display case I focused on my second 
character, Michael Faraday. Since there is an extensive contemporary 
and historical literature on Michael Faraday I decided to include several 
themes about his work. Firstly, I wanted to highlight Faraday's own 
awareness of the importance of lectures in establishing credibility, both 
among peers and the public. For this narrative I included an illustration of 
good lecturing technique in a book written by Faraday's elocution tutor. 
This interest in elocution clearly demonstrates Faraday's awareness of the 
importance of presenting effectively and persuasively. 
I also highlighted Faraday's public credibility by including a cartoon 
from Punch in 1855. Soaring temperatures during the summer of 1855 
had turned the River Thames into a particularly foul-smelling open sewer. 
In disgust, Faraday wrote a letter to The Times urging government action. 
Punch acknowledges the public scientific credibility of Faraday by 
depicting him handing his business card to a filthy Father Thames. If 
anyone could solve the problem, the 'learned Professor [Faraday]' was the 
man for the job. This persona as a scientific expert also added weight to 
Faraday's advocacy for science lessons in schools during the educational 
debates of the 1850s. 335 
Continuing with the theme of witnessing and credibility already 
highlighted by Davy's electrolysis apparatus, I included an illustration of a 
piece of apparatus that Faraday sent to his peers across Europe to enable 
them to test and reproduce his ideas for themselves. Unfortunately, there 
was no evidence of a physical example of this apparatus in the Science 
335Day, P. (1999):183-187 
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Museum collections. Instead, most of the objects in the collections are 
indicative of the revered status that Faraday gained both during and after 
his lifetime, such as a presentation version of his magnetic field lines 
diagram created by iron filings and a presentation set of electromagnetic 
coils from Faraday's laboratory. I included these objects to illustrate 
Faraday's iconic reputation, complete with a modern (1993) twenty-pound 
note with a reverse motif of Faraday delivering a lecture at the Royal 
Institution. This final object was included to highlight the continuing 
endurance of Faraday as an iconic science lecturer. 
In summary, this display case featured several themes from the literature 
on trust between scientists such as demonstration, testimony and creating 
an audience of witnesses to verify one's claims about nature. These 
scientific lectures also enhanced the visibility and public trust of two key 
demonstrators, Humphry Davy and Michael Faraday, which enabled them 
to become trusted public advisors on scientific matters relevant to 
government and industry. Thus scientific lectures in the early nineteenth 
century were a powerful tool for generating and maintaining trust, both 
between members of the scientific community and a wider public audience. 
Translating these themes into an exhibition format was challenging 
on two fronts. First, the demonstration apparatus in the Science Museum 
collections does not immediately convey the notion of trust. Consequently, 
the curator or exhibition developer is dependent on the medium of text to 
explain this concept and the visitor cannot appreciate the reasons for 
displaying this object upon initial inspection. Second, there is a large 
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conceptual gap between the object and this explanatory text. Whereas 
earlier versions of the object labels, written by Science Museum curators 
during the twentieth century, focused on the technical detail of the objects, 
my labels emphasised the object's role within the overall narrative of trust. 
This means that the object becomes more of a prop to illustrate a concept 
rather than the immediate subject of label text i.e. the text does not 
explicitly refer to the use of this particular object on display, merely 
demonstration apparatus in general. 
The complete set of labels, images and references336 used in this display 
case can be viewed over the following pages. 
336 The references are: Morus, I.R. (1998); Royal Institution (2007);Day, P. (1999); Day, P. 
(2005); Altick, R.D. (1978); Morus, 1.R. (1993); Golinski, J. (1992); James, F.A.J.L. (2005); 
Gooding, D. (1985); Cantor, G. (1991); Sutton, C. (1992). 
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Figure 4h 
Complete view of my display case on 
`Persuading an audience to trust science.' 
Image credit. Jennie Hills/Science Museum London 
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Today we value scientific knowledge for its many 
benefits but two hundred years ago science was 
associated with the ideas of revolutionaries. 
very few people knew about science until certain 
scientists in early nineteenth-century London 
gave public lectures and exhibitions to promote 
their work. These lectures helped to make 
science become an acceptable subject within 
society. Persuading an audience to accept your 
ideas was also a key part of establishing your 
personal credibility as a trustworthy scientist. 
Text references: 
Science as spectacle 
After the success of other public 
science exhibitions, a group of 
investors 	created 	the 	Royal 
Panopticon in London's Leicester 
Square in 1854. By now, exhibitions 
were declining in popularity and the 
venue closed two years later. 
   
 
Text reference: 
Altick, R. (1978) pp490-496 
Image cred,r: k31.717Ord R. Atrul. 	Sh,ws of 
Caahrtd0o. RA: The Atikaw Press of AArpard 
vatve,sYry Press (1975) Fla_ 176 
A scientific lectAre at the Royal 
Panooticon, _ondon 2.8E4 
Text references: 
MoruS, I. (1998) p16 
Royal Institution (2007) 
The Royal Institution of Great Britain, 
Albemarle Street, London, c.1840 
The place to be seen 
The most prestigious place to hold your lecture and enhance 
your visibility as a scientist was the Royal Irstitution near 
Piccadilly. 	Charismatic lecturers such as Humphrey Davy and 
michael Faraday because fashionable celebrities. Lectures here 
were so poplar that Albemarle street became London's first 
one-way street due to the congestion of carriages. 
The RI still continues to offer lectures on a variety of 
scientific topics today. 
*rm. 	Par. jillaggbajngig. IW I. IW'l1 to 401, r ma. rActj 
Figure 4j 
Figure 4k 
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Enhancing your reputation nationwide 
These handbills from the 1870s-18405 show that people across 
Britain could attend lectures on many different science tonics. 
II a lecture Was particularly popalar. the scientist would publish 
A bock of lecture notes and instruLticsis so other lecturers across 





(1992), chs. 3 & 4 
The Long Room, National 
Gallery of Practical 
Science, Adelaide 
Street, London, c.1840 
linage credit: science 
and Society Picture 
Library/Science museum 
Text reference: 
Altick,R. (1978) pp377-382 
Vorus, I. (1993) pp53-54 
vorus, I. (1998) pp71-98 
Hands-on science 
Lectures were not the only form of science entertainment. 
Practical exhibits provided a less formal means of finding out 
about the latest ideas. 
At the Adelaide 6Allery in London, visitors could see electrical 
and mechanical gadgets submitted by inventors and engineers. The 
uround floor featured a 21-metre miniature canal complete with 
clockwork model boats. while over 200 exhibits lined the malls and 
upper gallery. A stems on, was demonstrated every hour and 
optional lectures were held :!AiiY. 
Figure 41 
Figure 4m 
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Text reference: 
James, F. (2005) pp216-217 
Trusting a celebrity scientist 
Humphry Davy (1775-1629) used his fame from giving 
lectures to enhance his scientific credibility and. 
reputation. 
In the portrait you can see the miners' safety lamp 
that Davy developed in late 1815. 	Thanks to the 
success of the lamp. Davy was commissioned by the 
Navy to solve the problem of corroding copper-
bottomed ships. He used his knowledge of electrolysis 
to suggest covering the ships in zinc plate. While 
this reduced the corrosion, it increased the amount 
of seaweed and barnacles that clung to the ships. 
This made them more difficult to steer so the idea 
Was abandoned. 
Portrait of Sir -unohey Davy, 
c.1610. 
,Ape cred,, ,,eoee 4A0 sC, err 
'crorr "bra, sc'ence 
Print of Friedrich Christian Accul (:769-1858) 
lecturing at the Surrey Institution, London, 1811 
sot 
A fashionable night out 
Golinski, J. (1992) 
Text reference: 	 Attending 	scientific 	lectures 	and 
demonstrations was a popular social past time 
pp6 -7, 168, 194 for the upper and middle classes during this 
period. Both scientists and the general public 
would attend these lectures to hear about the 
latest ideas in science. 
Figure 4n 
Figure 4o 
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Water trough for 
electrolysis 
c.1820 
IN. 19r RE 
,D.CfP: ,clence wse u. 
Replica of Davy's 
electrolysis 
trough 
11t.. NO. i91i 17i 
nurce ,rIelce VUtt. 
Electrolysis apparatus, c.1801-1820 
Davy 	often 	used 	a 	recently 	developed 	technique 	called 
electrolysis 	where 	an 	electric 	current 	from 	a 	voltaic 	pile 
(battery) 	is passed through a compound in a trough. 	The elements 
within 	the 	compound 	separate 	and 	collect 	around 	the 	wire 
electrodes. 
In 	1806 	Davy 	used 	electrolysis 	to 	demonstrate 	that 	water 	is 
composed of hydrogen and oxygen. 	A year later, 	Davy used another 
lecture 	to demonstrate his discovery of the metals potassium and 
sodium 	by 	electrolysis. 	most 	other 	chemists 	accepted 	Davy's 
claims but 	if a dispute occurred, 	Davy would cite witnesses from 
his lecture audiences to support his experimental 	skills. 
Text references: 
Golinski, 	7. 	(1992) pp203-218 
Figure 4p 
Figure 4q 
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9otwo. Selene PHILP. 
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Science & Socil 
,b0,3oet. on 511: 
Would you be able to witness 
these small experiments from 
the back of a lecture 
theatre? Or would you still 
need to trust in the 
speaker? 
Use of the star to put 
the visitor into the 






Although Faraday's lecture deronstrations appeared simple and 
effortless, they disguised the hours of development and 
preparation in the laboratory. 
Faraday was aware oP the need to disclay his Ideas Sc, a public.  
Audience. His lAboraiuty mac-kooks augge%t that this Influenced the 
design of his experinents. 	Faraday also trade seller versions of 
Its iieholi+tratim aPhariatius avid sent then, lu his I ri Ion scientists 
help persuade Glen to ia,cept. his Ideas. 
Faraday used this demonstration apparatus (left) to show 
that magnets can rotate around wires and vice versa. 	He 	 Text reference: 
also sent a pocket version (right) to fellow scientists. 
Goofing, D. (1985) 
ter at 	 ,woOlty, gscon,,se 
 
illustration of the resulted body len:Nate for successful public 
spearing tins Iris Prattles of flocutfon by libilbein Bart, 1112 
Inty• 	 .1,y• 	rraPaP.es ,r'a CMyErwr eartHcity, •41110(ria.,  
rxer• ,..n) 	' Yer It. ...Cur 	pr rpallep: •rincrts., gra...rafts Pr*n 0,00., 
Text reference: 
Morus, I. (1998) pp20-21 
Learning how to be trusted 
Faraday recognised the importance of lectures in 
generating trust in his work, so he undertook lessons 
in public speaking and elocution from expert tutor 
Benjamin Smart. Faraday also set up a club for 
scientists to review and improve each other's lectures. 
This provided an excellent foundation for his many years of 
lecturing. Newspaper reports of his lectures frequently mentioned 
his clear speech and visible passion for science. One attendee, 
Julia Pollock, conmented that his audience took fire pith him, and 
every face was flushed." 
Figure 4t 
Figure 4u 
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.1. n. 
1, 
Text.  reference: 
Scieice vt.seol catalogbe 
`Delineation of Lines of 
Magnetic Force by Iron 
Filings' prepared by 
Faraday, 1851-1855 
Faraday created this pattern 
of magnetic force lines by 
sprinkling iron filings over 
a pair of magnets and then 
chemically fixing the pattern 
to the paper. Magnetic field 
lines became a symbol of 
Faraday's work. 
Iv,. .3. 1514 r51457 
,c,...; 	..kkkks r,11ectIcrls 
Text reference: 
Day. P (1999) pp132 
 
Lectures in the press 
Such was Faraday's fame that 
many of his lectures were 
reported in the press. This 
picture frail the I7Iastrared 
London NeWS shows Faraday in 
a typical lecturing pose. 
The 	board 	behind 	him 
illustrates his concept of 
magnetic field lines, while 
an electromagnetic coil rests 
on the demonstration bench. 
 
Illustration of Faraday lecturing at the 
Royal Institution, 23rd January 1846 
huge eradot: iCiOACII And so,rory Picture irbrary SCUM& Olk. .M 
 
   
Figure 4v 
Figure 4w 
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t%ItAle ontht; fits t-11!11 rn FATHER. 111iMhh; 
n- 	61 Darr reAkv N.]! .'ut the 'muted T.Ibilme•  
Five experimental 
coils used by 
Faraday, 1820-1850 
Faraday used coils such as 
these for his electro-
magnetism experiments and 
lecture demonstrations. The 
mere existence of this 
souvenir display board shows 
that Faraday was revered and 
trusted. 
Inv. Pp. 1.414 195 
9C5enct 19.19eva CallavtIons 
Text reference: 
Science Museum catalogue entry 
for this item 
rlust,ation from Punch, 21st mily 1/ISS, p.26 
Text references: 
Day, P. (1999) pp173-195 
Cantor, G (1991) pp154-160 
The expert's role 
Faraday's visibility as a prominent 
lecturer made him a trusted public 
scientific expert. 
Many people wrote to him to answer their 
scientific questions. He was sometimes 
called upon as a witness in court cases if 
the dispute involved technical concerns. 
Faraday was not just passive in this 
public service role. After a particularly 
unpleasant journey by boat along the River 
Thames in the summer of 1855, Faraday 
wrote a letter of complaint to The Times 
to call for action. 
Figure 4x 
Figure 4y 
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Faraday the icon 
hea-- y twenty years after 
his death in 1867, Michael 
Faraday remained an iconic 
scientific 	figure, 	as 
cepicted here in this wall 
tile 	commissioned 	and 
displayed by the Cafe Royal 
in Edinburgh. On the table 
to his left lie the symbolic 
electromagnetic 
	
coil 	and  




science YJseum cataloode entry 
for this item 
 
  
Tled portrait of Michael 
Faraday by John Eyre, 1886 




To 	this 	day. 	Michael 
Faraday is commemorated for 
both 	his 	scientific 
achievements and lecturing 
skills, as seen on this 
modern bank note. 
1999 US 
,anoce: Sclepro Iftseas 	lactions 
Figure 4z 
Figure 4aa 





Illustration of a chemistry laboratory in a boys' school in Leicester (lain) 
Suer., 	 aid ear° uiz X: 	A0YA0,.,  LMep 1.01,Yers111 ',res. 11992! 
An advocate for science education 
popularity of lectures by scientists such as Faraday changed science from an elite and 
sometires controversial interest into an acceptable subject tnat everyone could learn about. 
Technological innovatiors such as steal trains and cable telegraphy nade scierce an important 
part of everyday life. 	Faraday advised several government committees in the ISSOs and 
recom-ended that all children should receive a basic science education. Despite his efforts, 
this general science education did not become widespread in Britain until the 1690s. 
Figure 4ab 
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4.5.2 Can we believe what we see in the heavens? 
A photograph of the final display case is available on p259 and 
the case contents are illustrated on pages 260-273. 
This display case contained several themes relating to the visibility and 
interpretation of features on the planet Mars. In the central introductory 
text box I prompted visitors to question whether one can directly believe in 
one's observations of the night sky or whether expectations determine 
what one sees. I developed this concept on the left-hand side of the case 
by highlighting the early telescopic observations of Galileo Galilei (1564-
1642) and Christiaan Huygens (1629-1695) and the ensuing speculation 
about the possibility of life on other worlds. This provided the background 
concepts required to introduce Percival Lowell (1855-1916) and his 
observations of 'canals' on Mars in the late 1890s. On the front left-hand 
side of the case I featured several drawings and early photographs of 
Mars to enable visitors to compare the different views. As with the 
lectures display case, I included a question star with the text: 
Would you be able to decide if there were canals on Mars 
just from looking at these pictures?' 
This comment was designed to encourage visitors to consider the validity 
of photographs and drawings as evidence in science. The difficulty of 
viewing fine details in these artefacts demonstrates the subjective 
interpretation of images, especially in astronomy. In the middle section 
working down from the top of the case I included some text and images to 
discuss Lowell's observations of canals on Venus. Unlike the canals on 
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Mars, these features were quickly dismissed by other astronomers who 
were confident in their view that Venus was shrouded in clouds and that 
observations of surface features were impossible. This widespread 
rejection of Lowell's claims about Venus undermined the credibility of his 
claims about Mars. I was able to include a modern (1990s) Venus globe 
but it was difficult to interpret this object in relation to the topic of credibility. 
A nineteenth century sketch of the possible surface of Venus offered some 
comparison with the modern views of the surface as depicted on the globe 
but this was a difficult link to make in this display medium. Perhaps a 
more sophisticated display with a greater budget and advanced 
multimedia interpretation could assist. For example, one could have a 
blank globe that has different historical views of the surface of Venus 
projected onto the surface and gradually morph these views to show 
changes in thought over the past century. 
In front of the Venus globe I highlighted an exchange of letters 
between two prominent professional astronomers to demonstrate the 
contentious reception and interpretation of Lowell's work within the 
astronomical community. The letters also reveal the anger expressed by 
astronomers who felt that Lowell's promotion of his ideas in the public 
realm threatened to damage the integrity of astronomers as a whole. As 
part of this rejection by the community I included a copy of sketch made by 
E.M. Antoniadi (1870-1944) in 1930 in which he used the Grand Lunette 
telescope at Meudon Observatory337 to resolve the 'canals.' While Lowell 
observed interlinked geometric lines, Antoniadi recorded soft curves and 
337 Sheehan, W. and O'Meara, S.J. (2001):155-173 
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discrete patches on the Martian surface. Such persuasive telescopic 
evidence by well-known astronomers contributed to the decline in trust in 
Lowell's claims. 
On the right-hand side of the case I continued with the theme of 
Mars and how even contemporary views, such as the 'face' seen by the 
Viking lander'in 1976, are shaped by human perception. Our desire to find 
life on other worlds continues today in the search for extrasolar planets, as 
demonstrated by the artist's impressions of such worlds on the far right-
hand side of the display case. 
Finally, I incorporated two more artefacts on the right-hand side of 
the case. The first was a modern (1990s) globe of Mars to illustrate our 
current perception of its surface features. This was accompanied by a 
photograph of a globe from the 1890s338 that featured canal-like markings 
to highlight our changing views about the Martian surface. The existence 
of the globe with the canal markings also demonstrated that these lines 
were regarded as a credible feature for Martian globes during this period. 
I also included some enlarged copies of cigarette cards from the early 
twentieth century, accompanied by the originals. These items were 
included to demonstrate popular conceptions about the surface of Mars 
during this period. These cards and globes provided much colour and 
aesthetic appeal to the case. I also felt that these would be a popular and 
accessible feature as they required no technical knowledge from the visitor 
and had emotional appeal as genuine historic artefacts. The public 
338 The original globe (inv. No. 2001-350) was unavailable as it was already on display in 
the 'Celestial globes' section of the Science Museum. 
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interest in this topic of life on Mars will be investigated further in the public 
evaluations described in chapter 5. 
In summary, this display case raised both similar and different challenges 
of interpretation to the lectures display case. Both case studies suffered 
from a lack of available objects and a high dependence on text to convey 
the ideas and concepts of trust between scientists. Particularly for the 
Lowell case, most of the artefacts were included for aesthetic appeal 
rather than for their specific content or relevance to the topic, such as the 
modern planetary globes. The narrative was therefore carried entirely by 
the text i.e. this topic could have been explained in a book with no need for 
the accompanying objects. Unlike the lectures case, however, the images 
included in the Lowell case were crucial to explaining the concept of 
trusting in one's vision and the claims of others. By including the yellow 
question star, I was able to draw attention to copies of original drawings 
and sketches of Mars to enable visitors to see the evidence for themselves. 
While this approach invites visitors to inspect and engage with the 
illustrations more closely, the same result could have been achieved in a 
book format rather than an exhibition. 
This raises the issue of the suitability of the exhibition format for 
interpreting aspects of historical scholarship. Certainly for this particular 
topic of trusting in what one can see in the heavens, a visitor experience 
would be more conducive for conveying some of the subtle themes rather 
than a traditional text and object exhibition. For example, one could 
arrange a public event at an observatory and invite visitors to view Mars 
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for themselves and then view other historical and modern pictures of the 
planet to assess the difficulty of observing distinctive features. The 
disparity between these different views would demonstrate the subjective 
nature of observation and the impact of factors such as different observing 
conditions, available instruments and variations among human observers. 
This observational approach is also more likely to create a memorable 
experience that visitors will remember and possibly recall when hearing 
about other instances of disputed claims in science today. This approach 
may not apply for interpreting every theme and concept within the 
historical literature but it could certainly apply for more sociological themes, 
such as trust, where an experience format may have more resonance with 
visitors than a traditional museum exhibition. 
The complete set of labels, images and references339 used in this display 
case can be viewed over the following pages. 
339 The references used are: Dick, S.J. (1996); Sheehan, W. and O'Meara, S.J. (2001); 
Sheehan, W. (1988); American Institute of Physics (AIP) (2007); Galileo Project (Rice 
University) (2007); Dreyer, J.L.E. (1953); Putnam, W.L. (1994); Strauss, D. (2001); Lowell, 
P. (1896); Antoniadi, E.M. (1930); NASA (2001); Sheehan, W. and Dobbins, T.A. (2003); 
NASA (2007a); NASA (2007b). 
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Figure 4ac 
Complete display case of my case study 
`Can we believe what we see in the heavens?' 
Image credit: Jennie Hills/Science Museum London 
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Looking up to view the night sky seems easy but 
can we really trust what we see? Even with the 
sophisticated telescopes and cameras used today, 
our observations are still shaped by our 
preconceptions of the celestial world. 
The main introductory text panel for the display case 
Can we believe what we see in the heavens?' 
Figure 4ad 
Are there other worlds like Earth? 
Until the mid-sixteenth century, astronomers believed that 
the Earth occupied a sacred position at the centre of the 
universe. 	Nicholas Copernicus' proposal in 1543 that the 
Earth was just one of many planets orbiting around the sun 
led astronomers to speculate on the similarities between 
features on Earth and the other planets. 
Text credit: Dick, S. (1996) pli 
Main text for the left-hand side of the display case 
Figure 4ae 
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Sketch of Mars by 
Christiaan Huygens (1659) 
Credit: 10. May Sheehan and a rephwn 
Jews 01Year, /are The lure ofr the  
muinnsr: Pr.:mech.. buts (P.M'/) 091 
Early ideas about life in the universe 
As telescopes became none powerful, astronomers could see 
features on the other planets. When Italian astrono'er 0.0. 
Cassini sac white patches near the poles of Mars, he assu,ed 
that they were ice caps similar to those found on Earth. This 
nee observational evidence merely confirmed the general belief 
that the planets were just like the Earth, complete wt. 
mountains, seas, ice caps and even intelligent beings. 
Huygen's 23-foot long telescope 
(1656) 
leapt 	sere ran Inserters of Myst,. 1=et07.1 
7ixt credit: Sheehan, C. (1988) PP4.1 -44. also ch.  3  pass+® 
Figure 4af 
Galileo's sketches of the Moon (1609) 
Woo cood7p Gal flea project (Arc. Ootvere,ry) (NW) 
Early glimpses of distant worlds 
In 1609, Italian astronomer Galileo Galilei made a series of 
sketches of the Moon using a telescope. At the time it was thought 
that all celestial bodies beyond the Earth were perfect, 
unblemished spheres. 	Galileo's sketches revealed a lunar surface 
covered in mountains and dark patches which other astronomers later 
speculated to be oceans and seas. 	The Moon was thus another 
version of the Earth. 
Text clldit: Dreyer, D.L.E. (1903) pizo; Sheehan, w, (lea) pp10-57 
Figure 4ag 
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Schiaparelli's sketch of Mars (1888) 
lave crodfr: vrlits she Man. Iqmots and n.-c.or,oc 744,0,1r Ilrat dal 
larerprerar,ons, 1000-1909.  nicson: WItyr,ity 09 Ars:00., Press (290e1 02:5 
     
   
  
Artist's impression of the canals 
on Mars as depicted in a popular 
science book (1884) 
Inane credit: Science and ancietv annift 
Library' Science Hurnds 
 
 
A new enthusiasm to find answers 
The search for similarities between :he Earth and planets 
continued into the k0 century. One key person who thought 
he could see evidence of intelligent life on Mars was the 
American anateur astronomer Percival Lowell. 	Since 
childhood. Lowell had been inspired by popular science 
books that speculated about the possibility of life on 
other worlds. 
 
Artist's impression of the 
inhabitants of Venus (1884) 
law credit. Science and Society PictUre ;:trara, 
Science AA.* 
      
Text credit: Sheehan. W. and O'Meara. 5.2. (2001) pp1211-132 
Figure 4ah 
 
Lowell's sketch of Mars 
(1895) 
LW! [rtdrr: icrenlie and i,c,eri mews 
ifbrArk . Scpanec Aus.me 
Text credit: sheehan, W. and o'meara, 
S. (2001) p113 
Did preconceptions affect Lowell's 
observations? 
The similarities between Schiaparelli's sketches of Mars and 
Lowell's sketches suggest that Lowell was influenced by this 
interpretation of the planet's surface features. Schiaparelli's 
use of the term 'canali' to denote lines on the surface led some 
astronomers to view them as artificial waterways. 	Lowell 
interpreted these canals as evidence of a highly developed 
civilization that mirrored contemporary developments on Earth 
such as the construction of the Suez and Panama canals. 
Figure 4ai 
- 262 - 
 Lowell the populariser 
AS an amateur astronomer with no support 
from a university, Lowell had to promote 
his work to become a trusted member of the 
astronomical community. 
Lowell initially published his sketches of 
Mars in the leading astronomical journals 
of the day. 	Unlike the professional 
astronomers, Lowell also appealed to a 
general audience through his book .wars in 
1895. His credibility as a trusted expert 
on Mars WAS reinforced by an intense 
public lecture tour in the United States. 
Ma credit: Sheehan, W. (1956) plei; Sheehan, 
A. and O'Meara, 5. (2001) pp135-146 
Lowell preparing to speak at 
one of his lectures (1896) 
sauJ.r credit: ,;,',Aar 1. Tuchaw. The 1 wieTers of Arts 
ALU. ever hewwheat: Phoen" Fsithshing (1994) 539 
New century, new technologies, new ideas 
 
Globe of Mars, 
c.1896-1899 
The canal-like markings on 
this globe are based on 
observations of mars made 
in 	the 	1880s. 	The 
existence of this globe 
shows that canals were 
originally accepted as a 
credible idea. 
tr. r. 30,1 101 
teem: wiaszo mamas pilottim• 
 
This globe of Mars from the 1890s features canal-like markings. 
Figure 4aj 
Figure Oak 
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I Sally there your opinion that Lowell to doing a great deal of in2ury 
to astronomy. Mother h.a otateranto regerfliw bin chaervationt ars sorreel or 
not, I do not IMOT, but Share ne belief that the photographs whoa aorthing ran, 
or oentritoto in any degree to the matter. That I yarticulerly ds.lik. iw his 
shoe:Jowly unaelentiflo without of dealing with his =torte] end Or stating his 
3000. 	ral, lo  bound to do Noah barn with the publio. If you &Ewald dead. 
to errreaw your v1000, 1 Ulla you would da an Important service to seisms*. 
Hale's response to Campbell later that month 
Losing trust within the 
scientific community 
Many professional astronomers became 
increasingly annoyed with Lowell's 
claims about mars. 	when they 
criticised his work, Lowell argued 
that his telescope and seeing 
conditions in Arizona were superior 
to other observatories. 	This only 
angered the astronomers further and 
several journals refused to publish 
Lowell's work. 
TOXY credit: Sheehan, W. (1968) p176;aick, 5. 
(1996) p100: Sheehan. W. and O'Meara, S. 
(2001) p142 
You have of uu,:Ze r.Dt iced that /0soll, the T.ust 
Year or two, has boon nuking nueh ado in ;ubltt, and it 
man," Mottle'',  quite unirofesislonal17. 	I have azzaa Iona 
ally thought of putting ay i roger publicly on the meek 
points. to.t, have s,rtoua aou trts as to the heefulneee of 
such an unTI,asent undertacIng. 
Professional astronomers W.W. Campbell 
(Lick Observatory, California) and George 
E. Hale (Yerkes Observatory, Michigan) 
correspond concerning Lowell's idea about 
Mars in May 1908. 
Text credit: Sheehan, W. (1988) pp174-175; 
sheehan, w. and O'Meara, S. (2001) Pp132-133; 
Strauss, D. (2001) p5 Lowell at his observatory 
in Arizona (1914). 
Imp* fowl), w, Lime Shoenao, Pixaers aod POreigOrral, 
7.1 s 	Plows and Infororeoarloos '610 1909 no-onn, 
uorarstry of arranna ,ress (IOW 0.'Of 
Lowell at work, 1914 
Lowell's wealthy family background 
enabled him to build his own 
observatory 	at 	Flagstaff 	in 
Arizona, USA. Employing a small 
team of professional astronomers, 
he taught himself how to observe 
the heavens and invested in the 
latest astronomical technology, 
including this 24-inch diameter 
telescope. 	In contrast to Galileo 
and Huygens who worked alone using 
small scale homemade instruments, 
astronomers now used enormous 
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Drawings of Mars (1892) 
inv. so. 1912 454 
Source: Science Museum collections 
Enlarged photographs of Mars 
(1909) 
Inr. so_ 1917 431 
Source: Science me*. ColiectIons 
can we trust in new technologies? 
While astronomers debated whether the canals were real or-
merely an optical illusion, Lowell used new techniques in 
astronomy to help convince astronomers who doubted his 
observational skills. Photography was still a new tool in 
astronomy in 1905 and the first pictures of Mars were 
exceedingly small and ambiguous to interpret - some 
astronomers saw canals while others did not. 	Lowell's 
attempts to use spectroscopes to analyse the light from 
Mars' atmosphere also revealed a small amount of water 
vapour, yet few other astronomers could replicate this 
result. 	Both new technologies failed to resolve the 
debate. 
Tixt credit: Sheehan. w. and O'Meara, S. (2001) p143; Dick, S. (1996) 14165-69 
Figure 4an 
Figure 4ao 
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Wou d you be 
able to decide 
if there were 




Picture reference: Louise Thorn 
Figure 4ap 
Mars (2nd edition) by 
Percival Lowell (1896) 
Lowell used his popular books to 
explain his theories about life on 
Mars. He proposes that visible 
surface lines are tracks of 
vegetation sustained by water drawn 
from the polar ice caps. Lowell 
emphasises the trustworthiness of 
his work by referring to other 
astronomers who have seen the 
canals. 
At the end of the book, Lowell 
concludes, 	'The 	evidence 	of 
handicraft, if such it be. points 
to a highly intelligent mind behind 
it..such Martian folk are possessed 
of inventions of which we have not 
dreamed. 	Certainly what we see 
hints at the existence of beings 
who are in advance of, not behind 
us, in the journey of life.' 
Picture rererence: Louise Thorn 
Taxi'  rriteit: Lowell. 9. (1m) pp163-165, p17i-173; quote on pozos-ze; 
Figure 4aq 
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Globe of Mars, 1990s 
This globe of Mars was generated using 
data from NASA spacecraft. Some rock 
features indicate that liquid water 
once flowed across the surface, but 
only in the planet's distant past. 
10,. W. 1199 941 








what did the public think about the canals on Mars? 
Even though the debate had mainly dwindled among astronomers after the First 
World War, the idea of canals on Mars remained strong in the popular 
scientific press and science fiction novels. Even after Lowell's death in 
1916, his ideas remained within popular culture for a long period, as 
demonstrated by these cigarette cards issued between 1914-1928. Collected by 
adults and children alike, the informative text on the back of the cards 
specifically refers to Lowell who was still perceived as an expert opinion on 







Globe of Venus, 
1990s 
This globe of Venus was 
generated using data from NASA 
spacecraft. Although these 
features are obscured from view 
by cloud, astronomers can use 
radar mapping techniques to 
generate this interpretation of 
the Venusian surface. 
199911; 
frigner AW5dult tOi)OCri3OS 
Mars 
Figure 4as 
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Does changing your mind increase trust? 
In 1930 Italian astronomer E.M. 	Antoniadi 	published a 
series of pictures that appeared to resolve the canal 
debate. 
He 	showed 	an 	earlier 	sketch 	by other 	astronomers 	that 	featured 	continuous, 
geometric 	canals, 	while 	his 	contemporary 	sketch 	resolved 	these 	lines 	into 
discrete dots 	and patches. 	This convinced Antoniadi 	that the 	'canals' 	were 
an optical effect rather than genuine features on the surface. 	Antoniadi 	had 
previously 	been 	a 	strong 	supporter of 	the 	canal 	theory 	but 	his 	decision 	to 
change 	his 	views 	in 	the 	light 	of 	this 	new 	observational 	evidence 	greatly 
enhanced 	his 	credibility 	among 	his 	peers. 	In 	contrast, 	Lowell's 	persistent 
belief in the canals only served to reduce his perceived trustworthiness as a 
reliable observer. 




Schiaparelli's 	sketch 	Antoniadi's 	sketch 	of 
of the Elysium region 	the 	same 	region 	based 
of 	Mars 	based 	on 	on 	later 	observations. 
observations 	made 	The 	harsh 	lines 	of 
between 1877-1890. 	Schiaparelli's 	sketch 
have 	been 	replaced 	by 
soft curves. 
Leapt credit: L.M. 	mrantadr. 	..z piJoere Nalc Ig.5.? 1929 Par is: 	i. IbrJr).., scrtisnfrqbe 
h*raann (1930) p.7 9 
Figure 4au 
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The rusty planet 
When the Viking spacecraft 
landed on Mars in 1976, 
astronomers were able to 
directly see the rust-covered 
rocky surface of the red 
planet. This finally ended the 
canal 	controversy 	after 
Schiaparelli's initial mention 
of such features in 1877. 
nave crair, t04 Sr nce wad fal ,CtU ,,ceure 
TAUT credit; Dick, S, (1996) 9p146-139 
While most astronomers believed that Lowell 
was either deluded or susceptible to 
illusionary effects in his observations, 
many 	questions 	about 	Mars 	remained 
unanswered until the space age. Today, Mars 
has been visited by more space probes than 
any other planet and scientists have to 
trust in a collection of scientific 
instruments rather than their own eyesight. 
Although we no longer believe in the canals, 
Lowell's legacy appears to have been an 





The original 'face' on Mars 
as seen by the Viking 1 probe 
in 1976. 	eaux cre.fir. 4.a.1 
seeing is believing? 
Sophisticated cameras on space 
probes can still produce images 
that are susceptible to human 
interpretation. The apparent 
`face' on Mars that was first 
seen in 1976 led to many 
conspiracy theories about alien 
civilizations on Mars. 	Unlike 
Lowell's 	canals, 	it 	was 
instantly 	dismissed 	by 
scientists as an optical 
illusion but it remains a 
classic 	example 	of 	this 
susceptibility. 
Text credit 
http: //science...1. .gov/tie.11 Intes6.2001/aW4may 1 .ht. 
[Nast (2001)J 
Figure 4ax 
This collection of pictures taken by several different space 
probes over a period of 25 years shows how the face-like 
features disappear with advanced cameras that can see more 
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, 
Another idea that reduced Howell's 
credibility 
Lowell's 	credibility 	for 	his 	canals 	on 	Mars 	theory 
was 	reduced 	by 	additional 	controversy 	over 	his 
sketches 	of 	Venus 	published 	in 	1896. 	He 	proposed 
that 	the 	'spokes' 	he 	could 	see 	were 	a 	series 	of 
rocky 	canals 	upon 	the 	Venusian 	surface. 	Other 
astronomers 	failed 	to 	replicate 	Lowell's 
observations 	so they were increasingly sceptical 	of 
his work. 
Text credit: Sheehan, 6% (1988) pp204-203; Sheehan, W. and O'Meara, S. (2001) ppi4o-143 
Figure 4az 
Lowel 1 ' s sketch of 	Historians 	now 	believe 
Venus drawn in 1896 	that 	Lowell 	was 	actually 
seeing 	enlarged 	blood 
vessels 	at 	the 	back 	of 
his 	eye. 
Ippon credlr, *3111am Sheehan An0 rhopus Dabbors, 	'The Spokes of Vened: An 177b$,on fAp1P)ned.. ' 
)o4rival for th 	History of kstroorwry, 	14:51 61 (11701) p.61 
Figure 4ba 
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1 
Drawing 	of the 	clouds 	of Venus 	by 
Giovanni 	Schiaparelli, 	1901. 	This 
view 	of 	Venus 	is 	more 	typical 	of 
astronomers' views about the planet 
at this time. 
imago credtr: n'Tham Sheehan and Thomas Onehrns, 	'The Spokes of 
Penns: AO Illusion fko2atne4' lournal far the History of Astronomy, 
34:53 63 (2k13) p-f4 
Figure 4bb 
views of Venus today 
This image of Venus' clouds 
taken 	at 	ultraviolet 
wavelengths was taken by 
NASA's Pioneer Venus Orbiter 
in 1979. The dense swirling 
clouds contradict Lowell's 
observations 	of 	distinct 
surface markings. 
1.11,10e 	4.4“.- SE, VITO ..r.nd Suertry Picture 
1,15,-,1,5ereprerrose 1 
Text credit: 5SPL ert-y 
Figure 4bc 
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Artist's impression of a lopiter-sived planet 
orbiting around another star like our Sun. 
picture credit: 
tittn:'.'olana,nuest iol.nasa.mr.'imanrc-Nrwristravi-ar-radie.  
[NASA (2007a)[ 
Picture credit: 
littO:i107anatouest,:pl.nass-r,o',:i-ases/eartri ,a o7a,et-neolum.lbg 
[NASA (2007b)] 
Artist's impression of an Earth-like 
planet around another star. 
still searching for 
life... 
Just as Huygens and Lowell expected 
the Earth to be one of many 
inhabited planets, scientists today 
are still searching for evidence of 
life on Earth-sized planets orbiting 
around other stars. Looking for the 
presence of water and microbes on 
planets suggests that scientists' 
expectations are still shaped by 
their experiences here on Earth. 
How will our descendents regard such 
an assumption? Will these artist's 
impressions come true in years to 
come? Or will them seem as fanciful 
as nineteenth-century ideas about 
inhabitants on Venus? 
Figure 4bd 
Figure 4be 
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4.6 Posters and laminated sheets  
Earlier in this chapter I explained how the two case studies with the most 
number of objects were realised as three-dimensional object-based 
displays. The remaining four case studies from my chosen six were 
displayed as Al-sized posters. I also included an introductory poster 
which featured some quotes about trust made by scientists in order to set 
the theme of the ensuing display. Each poster was accompanied by a 
series of A4 laminated photographs of objects from the Science Museum 
collections which could be used in a full scale display. For example, the 
poster based upon the case study of Rene Blondlot and N-rays was 
accompanied by pictures of X-ray apparatus and exposures. Similarly, the 
poster on Robert Boyle and the Royal Society was accompanied by 
photographs of a reproduction air pump.340 
These posters are reproduced over the following pages, along with 
outline posters which list the references341  used in writing the text. In 
addition to the introductory poster of quotes and case study posters, I 
have included a poster on 'How Science Works.'342  This supplementary 
topic was suggested by the Curators' and Historians' focus groups in the 
evaluation and will be explained further in the next chapter. I also included 
poster versions of the Mars and lectures display cases since the artefacts 
were not available for the public evaluation programme. 
34° The air pump is already on display in the Science in the Eighteenth Century gallery at 
the Science Museum. 
341  The references are: Dear, P. (2001); Dear, P. (1995); Bowler, P.J. and Morus, I.R. 
(2005); Manzo, S. (2003); Shapin, S. (1994); Shapin, S. and Schaffer, S. (1985); Day, P. 
(1999); Golinski, J. (1992); Morus, I.R. (1998); Altick, R.D. (1978); Morus, I.R. (1993); 
Sheehan, W. (1988); Sheehan, W. and O'Meara, S.J. (2001); Dick, S.J. (1996); Gratzer, 
W. (2000); Nye, M.J. (1980); Holtzmann Kevles, B. (1997); Blondlot, R. (1905); Earman, J. 
and Glymour, C. (1980); Stanley, M. (2003); Warwick, A. (2003); Waller, J. (2002); LIGO 
(2007); Levine, J.L. (2004); Collins, H.M. (2004). 
42 This poster outlines general principles and does not require references. 
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Figure 4bg 
References for the material contained in the first poster 
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Figure 4bh 
Second poster in the series 
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Third poster in the series 
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Figure 4bj 
References of the material contained in the third poster 
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Fourth poster in the series 
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References of the material contained in the fifth poster 
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Seventh poster in the series 
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Figure 4br 
References of the material contained in the seventh poster 
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4.7 Reflections upon the creation and final output of this display  
This chapter has directly addressed the challenges of knowledge transfer. 
By undertaking this exercise myself I have gained an insight into the 
opportunities and difficulties of translating history of science scholarship 
into a museum exhibition. Unlike many existing galleries at museums of 
science, my display was concept-focused on an academic theme rather 
than object-focused. This chapter has explored the decisions required to 
translate academic concepts on the nature of trust between scientists into 
a traditional object and text-based museum display. My reflections on this 
process are summarised under two main headings: i) the selection of 
themes and ii) how these topics were interpreted using material culture. 
4.7.1 Selection of exhibition themes from historical scholarship 
The historiographical concept of trust between scientists encompasses a 
rich variety of cases studies which cover many fields of scientific research 
across recent centuries. 	This availability of scholarship is both 
advantageous and disadvantageous in terms of providing raw material for 
an exhibition. The main advantage is the varied range of potential 
exhibition topics. With such a diverse range of topics, 'curators can 
choose to either create an entire exhibition based upon scholarly themes 
or else tailor material from the scholarship into larger or existing 
exhibitions. For example, the case study of Robert Boyle and the 
significance of witnessing air pump demonstrations at the Royal Society in 
the 1660s could be included within an exhibition on trust or else it could 
feature in a general exhibition on scientific societies during this period. 
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Similarly, the case study of C.T.R. Wilson and the development of the 
particle physics cloud chamber could be included within a wider exhibition 
on the role of photography within science. Thus, scholarly themes can be 
adapted and applied to a number of exhibition narratives. 
In this project I chose to create an entire exhibition based upon 
themes selected from scholarship. Each case study featured a number of 
different elements of trust, from witnessing to replication and creating 
public credibility to enhance one's reputation within the scientific 
community. While this diversity of narratives highlighted many aspects of 
the scholarship, it also contributed to a less coherent and immediately 
obvious exhibition narrative. The subtle nature of trust, as exemplified in 
these different case studies, was difficult to convey and was not 
immediately obvious to the visitor. This is potentially confusing and raises 
the risk that visitors may leave the exhibition with no sense of the 
underlying narrative between this seemingly random selection of case 
studies. Exhibition developers may therefore be reluctant to create a 
display on a mixture of scholarly themes if there is no apparent narrative 
that is both visible and appealing to visitors. 
In addition, the lack of diverse characters in the historical case 
studies literature may also deter museums from selecting scholarly topics 
for exhibitions. All the key figures in my selected case studies were white, 
middle or upper class, mature European or North American males. In 
contrast, museums are encouraged to represent all ages, genders and 
backgrounds of their audiences.343 This raises certain difficulties when 
343 Kelly, J. (1998); Ling Wong, J. (2001); Davison, F. (1999). Since July 2007, the 
Department for Culture, Media and Sport (DCMS) has created funding agreements with 
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applied to selecting case studies from the history of science. This may be 
a consequence of two factors: teaching and the availability of material. 
For example, taught courses in the history of science invariably cover the 
canonical characters of Copernicus, Galileo, Kepler, Newton, Dalton, 
Pasteur, Edison, Oppenheimer, to name but a few. This perpetuates 
further research into these historical characters and so there is less 
awareness of other possible and potentially more diverse contributors to 
science. 
Secondly, there is less historical record of the contribution made by 
non-establishment characters which in turn reduces the likelihood of 
research into these topics. Although the historical scholarship has sought 
to address this balance with greater research on the contribution to 
science made by women and indigenous peoples, the availability of 
diverse case studies for a museum exhibition is limited. This lack of 
correlation between the diversity of historical figures in the scholarship and 
the diverse profile of museum audiences is yet another hindrance to 
knowledge transfer between scholarship and exhibitions. 
4.7.2 Challenges of interpretation 
The greatest challenge in this chapter was the use of objects as part of the 
interpretation of the scholarship in a display. Despite having a collection 
of over 230,000 objects,344 I only managed to find and use 20 objects and 
museums that are subject to the museum's endeavours to attract diverse audiences (see 
Fresh Minds and Department of Culture, Media and Sport (DCMS) (2007)). 
344 Science Museum, London, (2008a) 
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24 illustrations from the Science Museum collections for my exhibition. 345 
This one example suggests that there is a disparity between the types of 
objects collected by museums and those used by historians in their 
research. For example, history of science scholarship today is mainly 
derived from written sources with select interest in the use of material 
culture such as scientific apparatus, laboratory buildings and the personal 
effects of prominent scientists. In contrast, many museums of science 
have industrial origins, thus their collections are skewed towards 
mechanical engineering and technology artefacts (as demonstrated in 
Chapter 2). This makes it difficult for exhibition content developers to 
match scholarship onto collection items and create a display. 
Consequently, this discrepancy between objects in museum collections 
and objects of interest to historians creates a physical and intellectual 
barrier to knowledge transfer between the historical and curatorial 
communities. 
For the purposes of this study, the notion of trust between scientists 
was particularly challenging to interpret as it is an intangible and 
immeasurable concept which rarely manifests itself in material culture. 
One possible measure of trust in a scientist's perceived reputation within 
the scientific community could be the number of citations for his or her 
journal article. Such a statistic would bolster a historical argument within a 
scholarly article but would have little potential application or appeal for a 
museum exhibition. This preference for historians of science to focus on 
345 A Martian globe from the 1890s with canal-like markings (Inv. No. 2001-350) was 
already in display, while a reproduction voltaic pile (Inv. No. 1965-0479) suitable for the 
lectures display was found to have asbestos and was subsequently unavailable for 
display. 
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sociological intangible aspects of science, such as trust, credibility and 
public interaction with science means that there is increasingly less scope 
for knowledge transfer between historians and curators. Previously, 
academic technical histories of scientific apparatus would have been 
directly relevant for museum exhibitions on such objects but this is no 
longer the case as the historiography has more emphasis on social history. 
As demonstrated by the construction of my display, this social narrative is 
immensely difficult to portray in a traditional text-panel-and-display-case 
setting where there is a lack of relevant objects, even in large-scale 
national collections. An alternative solution would be to select scholarship 
that is directly based upon particular museum artefacts but this is less 
indicative of the general trends within the historiography. This would also 
exclude the increasing literature on the wider social, economic and 
political history of science. 
This lack of available objects can affect the exhibition potential of 
topics which otherwise might offer insight into a number of 
historiographical themes. In my exhibition, the case study on Joseph 
Weber and the detection of gravitational waves appeared to be a strong 
example of disputed trust between scientists but the lack of relevant 
artefacts led to its de-selection as a display case theme. Instead, I 
interpreted this case study as a poster. In terms of trust, the case study 
features topics such as reputation, replication and peer review. Yet these 
factors were determined by detailed data analysis, conference papers and 
private conversations between scientists in different laboratories. It was 
not the consequence of objects typically found in museum collections 
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which resulted in this lack of trust in Weber's work. While this narrative 
thread of trust can be traced through the historical record by a historian, it 
does not lend itself to a display of relevant material culture and engaging 
representation within an exhibition aimed at a non-specialist audience. 
Even the availability of relevant artefacts does not guarantee 
particularly interesting or engaging interpretation. 	In this exercise I 
included several objects as props; these items were valued for their 
aesthetic appeal instead of their significance within the historical literature. 
For example, the contemporary Venus and Mars globes added colour and 
visual depth to the text and image-based display case, yet they 
contributed little to the narrative. Similarly, the electromagnetic coils in the 
other display case were difficult to relate to the theme of trust, yet they 
were valuable in terms of their iconic association with Faraday and by 
being genuine items which had been used by the man himself. 
On a positive note, adopting a scholarly theme as the criteria for 
selecting objects encouraged me to consider objects in different ways that 
may not have been considered otherwise. While traditional museum 
labels focused on the provenance and function of objects, the narrative of 
trust forced me to consider how the object was actually used and its 
contribution to levels of trust between scientists. Hence, considering 
objects within the context of themes drawn from scholarship raises the 
possibility of interpreting a diverse range of narratives that may otherwise 
be overlooked. 
Having selected a number of artefacts to display, the additional 
challenge lies in conveying the background historical context. As 
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demonstrated by the example of The Chronicles of Froissart reviewed in 
Chapter 2, exhibitions often rely on text to communicate this context. Yet 
large volumes of text are unappealing to visitors as it requires time and 
concentration to absorb the information. This is physically uncomfortable 
for visitors who are standing in a gallery and have no place to sit and read. 
In addition, long spells of reading is unappealing since visitors usually 
attend museums as part of a couple or group, thus reading silently 
reduces the social aspect of the visit. 
Thus, one of the greatest interpretative challenges for knowledge 
transfer is to reduce a 30-page academic journal article into just two or 
three sentences which are accessible to non-specialist audiences. Unlike 
an academic paper, there is little or no scope for background information 
and explanation to introduce concepts or characters. To minimise the 
amount of text present in the display, it is not possible to explore any 
variation in the views of different historians, unlike the debates within 
academic papers. Trying to highlight this variation in opinion could 
potentially confuse visitors and undermine their perception of the museum 
as an authoritative source of information.346 In addition, an academic 
paper enables one to develop a chronological sequence of events within 
the narrative but the available exhibition space may render this impossible. 
Even if a linear space is available, there is no guarantee that visitors will 
follow the development of ideas presented within the display — they may 
prefer to consider other topics or objects that are more appealing. 
346 See Henriksen, E.K. and Froyland, M. (2000) for a discussion on the perceived 
authority of museums as sources of information. 
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In this exercise the available medium of display cases filled with text, 
images and a few artefacts restricted the scope for more innovative forms 
of interpretation. For e full-scale exhibition, a more imaginative approach 
using multimedia material and/or mechanical or computer-based 
interactives could be employed to enhance visitor engagement. 
Additional funds could also be used to create formative visitor focus 
groups which could provide insight into the types of historical case study 
that would appeal as exhibition topics. Consequently, the exhibition 
content and format could be tailored to meet these interests. 
In this chapter we have seen the complete process of developing an 
exhibition based upon themes derived from scholarship, from the initial 
considerations of the available exhibition space and expected audience to 
the detailed interpretation of ideas and relevant objects. This was not a 
passive process of sirnply reducing the scholarship into an abbreviated 
form. Through active mediation between historians and curators of 
science I deliberately selected and shaped the content to accommodate 
my target audience. Although these challenges were unique to this study, 
they potentially have consequences for other museum exhibitions based 
upon history of science scholarship. 	The implications of these 
consequences will be discussed further in the conclusion of this 
dissertation. 
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Chapter 5 
Evaluation of the display 'Trust in Science' 
5.1 Introduction  
In this chapter I describe my evaluation programme and comment on the 
responses to my display. The aim of this evaluation programme was to 
gain insight into the three fundamental questions of my thesis: 
i. Does this display reflect current ideas and trends in the history of 
science scholarship on trust between scientists? 
ii. What are the challenges involved in transferring knowledge from 
academic research into museum exhibitions? 
iii. Are museum visitors interested in viewing an exhibition derived 
from scholarship on this topic of trust between scientists? 
As the reader will discover, the overall response to my exhibition was 
highly positive and a number of my exhibition objectives were successfully 
realised. In order to gain detailed answers for these questions I presented 
my display to a number of different audiences. As described previously in 
Chapter 4, my target audience was independent adults347 aged 16 years 
and above. I divided this broad category into four sub groups of visitors in 
order to gain more specialist perspectives on my three questions. The 
remaining sections of this chapter outline my methodology in procuring 
responses from each of these groups and the implications of these 
comments. 
347  'Independent adults' is the term used by museums to describe adult visitors who 
attend the museum without children. This includes individuals, couples and groups of 
adults. 
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Thus, in section 5.2 I discuss the results of two focus groups which 
viewed and discussed my display. The first group was composed of 
Science Museum curators while the second was composed of academic 
historians of science. These audiences were targeted to provide a peer 
review assessment of my display. The discussion covered topics such as 
the use and visibility of scholarship in my case studies, the interpretative 
techniques I adopted and whether they believed that this topic of trust 
between scientists would be worthy of a full-scale exhibition. To gain 
insight into the challenges raised by my second evaluation question, I also 
asked the historians arid curators for their views on the interaction and 
collaboration between their two specialisations. 
In section 5.3, I discuss the responses made by a group of physics 
students when presented with this display. This audience provided an 
assessment of the display by the scientific community and their responses 
were gathered through ihe use of a questionnaire instead of focus groups. 
I tailored the questionnaire to gauge their recognition of the key messages 
of the display and to deiermine whether they were already familiar with the 
historical case studies. I was also interested in their thoughts on viewing a 
full-scale exhibition on this topic. 
In sections 5.4 and 5.5 I present and review the responses to my 
display made by visitors to the Science Museum. For this audience I 
adopted two approaches. In section 5.4 I discuss the first approach in 
which visitors answered a questionnaire similar to the one used by the 
physics students. In section 5.5 I describe the second approach in which 
visitors were interviewed with the same questions before and after viewing 
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the posters. The analysis of these responses provided a useful exercise 
in gauging the effectiveness of my display. 
Finally, in section 5.6 I return to answer my original evaluation 
questions using material gained from all four audiences. In section 5.7 I 
address the limitations of these evaluation results. 
5.2 Responses from the Curators' and Historians' focus groups 
5.2.1 Methodology 
The same methodology was adopted for both focus groups. The 
participants were asked to view the display cases and posters for 
approximately 20 minutes before taking part in an hour-long discussion led 
by myself. The resulting comments were recorded and transcribed. 
Figure 5a 
The posters were displayed in chronological order at the Science Museum stores while 
the display cases were located around the corner. Each poster was accompanied by a 
series of laminated pictures (on the chairs) of relevant objects from the collections that 
could be used to illustrate these case studies in a full-scale exhibition. 
Image credit: Louise Thorn 
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I decided to adopt a focus group approach for the curators to enable open 
discussion and generate new avenues of comment, rather than use a 
closed-answer questionnaire which only yields limited answers. The 
discussion was divided into three topics. In the first session I sought 
comments about the ideas communicated by my display. For example, 
was the scholarship of trust between scientists visible i.e. could the 
curators recognise the academic origins of my display topics? In the 
second section I directed the conversation towards the interpretation 
techniques adopted within my display. I was particularly interested in their 
reaction to my use and interpretation of objects within the display and their 
contribution to the overall message. I was also interested to determine if, 
in their opinion, the material was accessible for a general audience and 
could be potentially used as future exhibition material. In the third and 
final section of the discussion I steered the conversation away from the 
specific instance of my exhibition and broached the general question of 
whether they recognised the challenges of translating academic history 
into exhibition material. I also sought their views on the relationship 
between curators and academic historians of science. 
I then repeated the exercise with a small group of academic 
historians of science. The main aim of this review was to discuss whether 
they recognised the academic themes of trust between scientists in my 
display i.e. question (i) of my evaluation aims. I also raised the issue of 
the interaction between academics and museums to compare their 
answers to the curators' responses. Due to the similarity of the answers 
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expressed by both groups I have combined the responses into the three 
key themes outlined below. 
5.2.2 Comments about the use of scholarship within the display 
Both the curators and historians successfully recognised aspects of recent 
history of science scholarship within the displays. As one curator 
commented: 
...because I know that work [Leviathan and the Air Pump], it 
seemed to be very readily comprehensible, and a really nice 
visualisation of what was happening in the Royal Society in 
the late seventeenth century... 
Curator 5348 
The historians also recognised the successful incorporation of scholarship 
within the display and commented that this topic of trust itself could only 
have resulted from considering the recent literature, as demonstrated by 
these comments: 
It was clear to me that you were engaging with some recent 
scholarship... 
Historian 6 
I mean, the theme itself surely comes out of recent 
[scholarship], about how people think about the history of 
science. 	If you'd done that twenty years ago, you'd 
just...you wouldn't have come up with that, just wouldn't 
have thought in that way. 
Historian 4 
These recurring comments by both the historians and curators are a 
pleasing result. However, there was a difference in the perception of the 
suitability of this particular theme of trust as the basis for an exhibition. 
One curator was initially sceptical but had been converted to the idea: 
348 The speakers are denoted as either C1-05 (curators) or H1-H7 (historians). 
- 302 - 
Well I'm a non-scientist curator so I think that when I was first 
invited to come today I thought that it wasn't possible, and 
I've changed my mind. I think it's actually very possible. 
Curator 3 
This encouraging comment demonstrates how adopting a historical 
approach can inspire curators to reconsider previously discounted topics 
for display. 	This comment vindicates the AHRC's notion of supporting 
knowledge transfer in order to enrich exhibition topics and content. 
The historians were more cautious as they felt that trust was very 
abstract and that it was not advisable to isolate this one idea of trust from 
the overall social, political and philosophical context of the historical 
periods of the case studies. For example, one historian commented that 
additional explanation was required within the display to demonstrate 
Humphry Davy's persona as a trusted scientific expert. A lack of available 
space and relevant objects prohibited me from presenting this more 
rounded context. In addition, my display case was more focused on the 
general social context of scientific lectures during the early nineteenth 
century. This particular theme enabled me to incorporate more artefacts 
such as the lecture posters, enhancing both the content and aesthetic 
appeal of the display case. In this instance, the additional interpretation of 
Davy's social and political context would not have enhanced the general 
themes of the display case. 
The historians were also doubtful of the term 'trust' as a suitable 
description of the case studies: 
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Er, I'm just not sure 'trust' is the right word... in that you seem 
to be talking about how scientific facts are made and 
somehow trust has connotations of something personal, and 
obviously there is a personal element in all this, the 
gentlemanly status idea which you bring out, but the idea of 
creating a fact, a fact is something impersonal, or it's 
supposed to transcend those boundaries, it's supposed to be 
universal, and I just wonder whether you can take that theme, 
but I wouldn't call it trust, I would call it 'establishing 
credibility of scientific fact' or something. 
Historian 5 
Another historian suggested the term proof instead. Both the historians 
and the curators suggested a more thematic approach as a better 
framework rather than individual case studies. In essence, their 
suggestions would illustrate 'how science works' through mechanisms 
such as the replication of results and witnessing, both real and virtual. 
One of the curators also suggested using the opening quotes about trust 
in science as the framework for the exhibition. 
These comments are particularly interesting as I had initially 
considered these concepts when I first started to formulate my exhibition 
framework. 349 After some initial investigation I decided to reject this 
approach because it is very linear and requires visitors to view each 
section in sequence. My final case study approach is still linear in terms of 
its chronology and thus provides a directional guide for visitors, but each 
case study is self-contained. This means that visitors can either follow 
each case study in sequence or just view the case studies which take their 
interest. 350  In this way, visitors do not have to see previous case studies 
within the sequence in order to comprehend the notion of trust between 
349 See Chapter 4, section 4.3.2 
35° Front-end evaluation for the Manchester Science gallery at the Manchester Museum 
of Science and Industry (MOSI) indicated that visitors preferred a gallery with a strong 
directional and chronological outline. See Chapter 2, section 2.5 for more details. 
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scientists. These suggestions by both the historians and curators 
demonstrate that there is a difference in approach between the two groups. 
Academics prefer to present exhibition material in a linear fashion, where 
the content is gradually presented to provide a rounded intellectual 
argument, as indicated by the suggestions made above. In contrast, the 
museological preference is to allow visitors to follow their own personal 
route through a thematic exhibition space that still contains a strong 
underlying direction. 
In terms of the theme, one of the curators also mentioned the need 
for greater clarity between the different issues related to trust between 
scientists and trust between scientists and the public, as demonstrated by 
the following comment: 
Um...I think...I mean you're saying trust between scientists 
but I found that a lot of that's also about trust between 
scientists and the public, and I think you probably need to 
make that a bit clearer [...] actually there was a lot of 
interplay with the public as well...and if you were doing it for 
an exhibition actually that will probably work better for a 
visitor because it's showing the interaction with their world a 
bit more. But I think you just need to draw a clearer 
distinction between those. 
Curator 4 
The historians did not appear to notice this overlap, apart from the context 
of Faraday's credibility within the different spheres of his fellow natural 
philosophers and his public audiences. There is no other mention of a 
possible tension or lack of distinction between these two different types of 
trust. 
Both the curators and historians felt that the display needed 
additional components that brought it up-to-date with current debates 
surrounding science: 
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I do think you stop short of thinking 'how does the past 
connect with the present?' 
Historian 6 
Another historian remarked: 
Yeah, I think it really has to have a connection with recent 
issues, I mean the classic MMR controversy published in the 
Lancet, you could tie that into the issue of peer review but 
there has to be some sort of hook. 
Historian 5 
For the curators, there was the additional concern that the current display 
suggests that 'bad' science occurred in the past whereas today there are 
few disputes: 
And actually, because in a few places I think it's just the way 
it's sometimes written but it does make it seem a bit like 'Well, 
and you know, these days technology is so good that there 
won't be a problem,' [...] I think you need to make [it] clear 
that contemporary science has just as many disputes and 
just as many issues with trust, that it sometimes felt a bit like, 
`Well these are the historical examples...' 
Curator 4 
In response to this, the other curators suggested the inclusion of 
contemporary examples of uncertainty between scientists such as the 
effects of alcohol on health, nutrition and organic farming. Both the 
historians and curators emphasised the importance of choosing everyday 
topics to relate to visitors' own interests but this strongly skews choices 
towards environmental and health/medical topics. Certainly these topics 
are more familiar than the abstract topics contained within my posters 
such as general relativity and gravitational waves. 
However, I deliberately avoided such topics for several reasons: (i) 
many of these suggested topics are undergoing rapid changes in thinking 
and policy which make them more suited to media which can be easily 
updated such as magazines, television programmes or websites, rather 
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than a static museum display;351  (ii) medical topics are already extensively 
displayed throughout the Science Museum in the Wellcome Galleries and 
Health Matters; and most importantly, (iii) these specific topics are 
generally discussed in the science policy literature rather than the history 
of science literature, so they are not indicative of current trends within the 
scholarship. 
This issue of case study relevancy is both illuminating and 
frustrating. If one applies the everyday relevance criteria then the majority 
of history of science scholarship would not be applicable for museum 
exhibitions. Yet, in my opinion, this is also one of its unique advantages. 
Creating an exhibition derived from scholarship highlights ideas and topics 
that would otherwise be invisible in the public domain, thus potentially 
offering visitors a novel and insightful experience. 
In terms of providing a continuous chronology with current science, 
I intentionally included the case study on gravitational waves, but the 
contemporary nature of this episode appears to have been overlooked by 
both groups. This may be a design fault of the poster which could be 
rectified in a full scale exhibition. Additionally, it was the last poster in the 
sequence, hence the curators and historians may have overlooked this 
particular topic. 	In a full-scale exhibition, the continuing search for 
gravitational waves could be reinforced by the inclusion of multimedia 
material such as video interviews with scientists planning the proposed 
LISA satellite mission (due to launch in 2020)352. An animation could be 
351 The tensions between museums focusing on objects versus other more rapidly 
changing sources of information are highlighted in Stewart-Young, J. (2008):21 
352 The Laser Interferometry Space Array (LISA) mission will consist of three satellites 
flying in a triangular formation with a separation of 5 million kilometres between each 
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used to illustrate how the spacecraft will detect gravitational waves. For 
the purpose of this display, however, I believe that this case study was an 
appropriate choice since it featured current scientific research and was 
consistent with my other case studies based upon the physical sciences. 
In conclusion, both the historians and curators successfully recognised the 
scholarly themes which formed the basis of my display, although the 
historians felt that the notion of trust had become separated from its 
historical context. They were additionally uncertain whether trust was the 
appropriate term to describe the common theme linking the case studies. 
Both groups indicated that the display layout could be used to reinforce 
the underlying narrative. For example, a more thematic approach based 
upon the scientific method could have been used to enhance the concepts 
of experimental error, replication, witnessing and peer review. In my 
defence, I argue that my decision to adopt a chronological approach was 
suitable as this framework was favoured by respondents to a formative 
evaluation group for a similar exhibition.353 
Finally, in this section we have seen how both groups indicated an 
interest in having more contemporary case studies to balance out the 
historical bias of my study and create more relevance to the everyday life 
of visitors. Adopting this approach would severely limit the inclusion of a 
variety of historical scholarship. This notion of combining time periods 
within a display will be explored later in this chapter. 
spacecraft. Laser beams will be directed between the spacecraft and any disturbance 
caused by gravitational waves will be detected as a slight delay between the transmission 
and detection of the laser beam between two spacecraft (ESA (2009)). 
353 See footnote 4 of this chapter for more details. 
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5.2.3 Comments about the display itself 
Both the historians and curators believed that the display was suitable for 
the target audience of visitors aged 16 years and above. But they also 
recognised that this topic of trust between scientists is only apparent if the 
visitor is already familiar with the process of science. For example, the 
case studies presented topics such as scientific demonstration, 
experimental work, replication, conferences, publication and peer review. 
Without an understanding of how these features of science generate new 
knowledge claims, it is difficult to identify the role of trust within this 
process. As one curator remarked: 
I think so...I think you might need to make it a bit more 
obvious about how trust in science is made, because I think 
there's an assumption that people will go into it knowing how 
the scientific world works and operates, and then you've got 
case studies that may question those. 
Curator 4 
This was echoed by a comment from one of the historians: 
Yeah, I think it's sort of important in unpacking, the notion 
what it means to make, to find scientific facts. I think it can 
potentially give them [the visitors] a really rounded world 
view on that process and it's important. 
Historian 5 
In response to these comments, I created an additional poster on 'How 
Science Works' for the public evaluation in which I outlined how science 
functions through spreading ideas (publications, letters), meeting up 
(scientific societies, conferences) and checking ideas (witnessing, peer 
review). 
One aspect of the display that both groups commented upon was 
the large amount of text present. In particular, one curator commented 
that: 
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...I was thinking 'This is an illustrated talk turned into an 
exhibition,' because actually what you had to say in each of 
the little blocks, I can understand absolutely why every single 
one of them was there and then you have to start taking 
them out again, because you're demanding quite a lot of the 
audience to look at all the words, when you've got fun 
cigarette cards to look at, things like that. 
Curator 3 
This comment highlights one of the key differences in the working practice 
of a curator and an academic historian of science. 	During the 
development phase of my exhibition, historians within my department 
made suggestions for supporting content which I included accordingly. 
From an academic perspective, this additional material was a rigorous 
means of bolstering my argument and providing intellectual completeness. 
For exhibition purposes, however, the curator is limited, both in space and 
in consideration of the visitor, to limit themselves to the core message 
which is most directly relevant to the accompanying object. A compromise 
between these approaches is thus required for scholarly exhibitions. 
The curators in the focus group recognised that the theme of 'trust' 
is particularly difficult to use in relation to objects in the collection: 
I think it needs quite a lot of work to relate the objects to the 
questions that you're asking. I think you pretty well make it a 
lot of the time and sometimes not quite, but it's quite a 
challenging thing to ask. 
Curator 2 
In trying to match objects to the theme, there is the danger that some 
objects may deviate from the overall message that one is trying to portray: 
...the most seductive display items I think were the cigarette 
cards, where actually you seemed to be talking about 
something else. Sometimes, when you're making a show, 
you have to exclude really lovely display items because they 
actually fight against the point you're trying to make. 
Curator 5 
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Of all the content in that [the Mars] case, it's the cigarette 
cards which stood out, and...but the cigarette cards are a 
coda to your story. You're really saying 'and yet these views, 
these opinions were still presented in public thirty years 
later,' but that's not the main point of what you were seeking 
to do, I don't think. 
Curator 5 
Using certain objects can also provide conflicting conceptual messages to 
visitors. For example, one of my suggestions for a possible display on the 
topic of Eddington's 1919 eclipse data in support of general relativity was 
to use an object from the collections to illustrate the mechanics of a solar 
eclipse, rather than just creating a diagram or video demonstration. The 
proposed clockwork model from the 1860s (Object number 1868-0002) 
fulfilled this objective but posed possible conceptual problems, as 
explained by one of the curators: 
...I think the thing is, if you're using a simple clockwork 
universe to try and explain a general relativity case study, 
which looks at things in a completely different way, I don't 
know if that will actually really help people get what's going 
on...and it's a lovely model but I think that's where you run 
into the danger of having something really beautiful in a case 
that distracts from what you're actually trying to say. 
Curator 4 
In this instance, the clockwork nature of the object is completely different 
to the space-time concept which Eddington was attempting to prove. The 
additional difficulty is that this particular device only really works as an 
explanatory tool when it is operational; as a static object in a case it has 
less explanatory value, although the position of the orbs does illustrate the 
idea that eclipses depend on the relative positions of the Earth, Sun and 
Moon. It is, however, a beautiful and visually attractive object which is 
likely to appeal to visitors. Coupled with the difficulties of incorporating 
the cigarette cards, this example illustrates the general need for caution in 
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trying to include numerous historical objects, despite their aesthetic 
display appeal, within a historical narrative where there may be 
conceptual conflicts. Thus, including objects to convey historical concepts 
can be viewed as a delicate balance between the availability of objects, 
their visual appeal, their explanatory value and how they contribute to the 
overall messages of the display. 
One successful application of the objects in my display was the use 
of question stars to invite visitors to imagine using the objects.354 One 
curator commented: 
I thought what did work very well was in the cases where you 
had the little stars saying 'well, actually, if you were looking 
at this, would be able to see anything.' I thought that does 
actually help you think 'actually no, I wouldn't see that from 
the back of the Royal Institution, but I believe it because...' 
and it just: makes people look at the object more... 
Curator 4 
Thus, considering the practical use of objects within their historical context 
can provide a powerful hook for tempting visitors to examine objects more 
closely. This is particularly useful for a topic such as trust which is highly 
dependent on personal experience and circumstances. 
Overall, objects were less frequently mentioned in the Historians' 
discussion than the Curators' discussion; perhaps this is an indication of 
the different perceived relevance of objects by such groups. For example, 
one historian made the following suggestion: 
354 An explanation of these question stars is given in chapter 4, sections 4.5.1 and 4.5.2. 
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...you could quite easily have a photograph of one of those 
stone plaques that say 'Nullius in verba' the motto of the 
Royal Society meaning 'On no man's word' 55] and you could 
have a letter with someone signing it 'Esq' which would 
mean that's supposed to be a trusted source, a gentleman is 
a trusted source, that's what makes them a gentleman and 
one never questions what a gentleman says. 
Historian 6 
While this is a valid and creative suggestion of interpreting the notion of 
trust, it suggests that historians regard objects as teaching aids rather 
than as specific historical artefacts. The items mentioned here are 
purpose-built props which would be suitable for a presenter/teacher-led 
discussion. In an exhibition, the objects are valued by visitors for their 
unique historical significance. This pedagogical train of thought is echoed 
in later comments by the same historian: 
So you could easily imagine a school project where you put 
a scientific paper on the table, and who cares what the 
content is, you just look at it and say, 'What is the scientist 
doing to gain your trust?' You can talk about peer review, 
why do we do peer review? And on and on and on. 
Historian 6 
This classroom setting would provide an ideal and engaging environment 
for exploring the concept of trust between scientists. Such a format would 
also enable an educator to tailor the level of explanation required to 
provide the background social and historical context to their particular 
audience. In contrast, a static museum display offers little chance of 
active visitor engagement and has to accommodate an assumed level of 
background knowledge for an anonymous audience. In line with this 
interactive theme, the other historians suggested developing the 
experiential nature of trust by recreating demonstrations or telescopic 
355 Shapin, S. (1994):201 
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views to enable visitors to empathise with the difficulties of witnessing. An 
example of such an interactive is already available in the Explore the 
Universe gallery at the Smithsonian Institution National Air and Space 
Museum but it requires facilitation for the message to be fully 
communicated and is difficult to achieve in a static display.356 
In summary, both the historians and curators commented on the 
abundance of text and lack of objects in the display. This is a major 
challenge for exhibitions based upon scholarship. In addition, it was felt 
that those objects which were finally included often only had a tangential 
link to the underlying theme and sometimes even diverted attention away 
from this narrative. Nonetheless, both groups recognised the difficulty of 
securing and interpreting relevant objects for this theme of trust. 
5.2.4 Comments about the interaction between historians of science 
and curators 
In this section I asked participants to consider the inclusion of recent 
scholarship within museum exhibitions and whether there should be any 
change in the working relationship between historians of science and 
curators. While the curators were keen to discuss this, the historians were 
less vocal and offered fewer comments, which suggests that historians are 
less familiar with addressing this concern than curators. One possible 
explanation for this reticence by historians is the sense of isolation from 
356 The interactive consists of three co-mounted refracting telescopes in different 
configurations: Galilean, Keplerian and Achromatic. A trained gallery facilitator talks 
visitors through the different designs as they try to observe the projection of a Moon and 
star on the ceiling (Smithsonian Institution (2008b)). 
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the museum community. One historian mentioned the distinction between 
different specialist communities within history of science: 
There are some quite distinct communities based on their 
research. So I could go to two conferences, I go to the 
BSHS [British Society for the History of Science] and that is 
definitely a distinct community, going a few months later to 
an international scientific instrument historians' conference, 
and there's almost no overlap, which is not to say that when 
you listen to papers there aren't a lot of common interests. 
Historian 4 
This comment highlights the diversity of communities and interests within 
the history of science community. Historians and curators attend specialist 
seminar groups and conferences to suit their needs and interests. For 
example, curators may join a technically-focused group of enthusiasts to 
gain advice about the function, use and preservation of objects, especially 
engineering and transport collection items. 	In contrast, academic 
historians may find it more beneficial to attend literary, philosophical or 
social history groups to provide the context for their research. Encouraging 
greater collaboration between academic historians and curators may 
potentially raise awareness of scholarly topics which could be interpreted 
for display. As we saw in the case of The Chronicles of Froissart in 
Chapter 2, it was a collaborative workshop which enabled historian Peter 
Ainsworth and curator Karen Watts to develop this exhibition. I propose 
that similar workshops could facilitate collaborative exhibitions in the 
history of science. 
An additional hindrance to collaboration between historians and 
curators may be the availability and accessibility of objects, as mentioned 
by a historian in the focus group: 
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I think my biggest problem [...] that I can never get my hands 
on them [objects and artefacts] and take them and I can't 
drag them around with me in my life, I have to go to very 
special pIaces and take very special care of them so that 
frustrates my process, you know, but one comes to live with 
that and work around it. 
Historian 6 
In terms of the availability of objects for historical scholarship, the 
increasing number of curators who have an academic background in the 
history of science may mean that objects acquired by museums today 
have more scope for greater historical interpretation. As one curator 
explained: 
We've already entered in the Trojan horse. I mean, I think 
the fact that there are people who come [to the museum as 
curators] with historian of science baggage mean that it's 
already affected the way we collect..we already put a stress 
on the different types of narratives which objects can support 
as we acquire them, so I think it's already happening. 
Curator 5 
Thus it appears that the role of the curator has changed with greater 
numbers of curators entering the profession with a background in 
academic history of science, yet this does not necessarily mean a greater 
inclusion of historical scholarship into exhibitions. Certainly within larger 
museums, the decisions regarding exhibition content are not exclusively 
within the domain of the curators. For example, one curator commented 
on the pressures from senior management and exhibition developers to 
include more basic science principles in exhibitions: 
I'm sure we'll be doing more basic science in our exhibitions 
because that's what our Director believes in, but I don't think 
that militates against doing history at the same time, and the 
`how it works' stuff as well. We felt that it's time to bring all 
those back together, but not every exhibition needs to have 




Another curator commented on the drive to include more scientists rather 
than historians in the exhibition process: 
I think there's going to be increasing pressure on us, and I've 
felt it myself, to work not with historians, which we very much 
welcome working with, but with scientists, mathematicians, 
or people with a concept which is based very much on the 
`now'... and I think that's going to be quite challenging, quite 
interesting to see how that pans out. 
Curator 2 
Using this alternative :source of subject expertise is particularly pertinent 
for twentieth century science: 
...there aren't historians looking at everything and I find a lot 
for twentieth century astronomy and physics, there just isn't a 
lot of historical work on a lot of it yet, it's just too soon. 
Curator 4 
If historians are mainly focused on topics prior to the twentieth century 
while curators are seeking scholarship on the twentieth century then there 
is little or no possibility of collaboration between the two groups, despite 
their often identical academic backgrounds. This disparity between the 
different research interests of curators and historians implies that it will be 
increasingly difficult to include themes from scholarship within museum 
exhibitions. One person suggested that curators could act as mediators 
between scientists and historians to reduce this lack of historical coverage: 
I mean the scientific community tends not to be very 
conscious of the history of the subject, which is going to lead 
to problems for historians in the longer run, and we do need 
to crack a way of getting them, in some ways we might be 
the mediators between those two communities but getting 
the scientists and historians to collaborate a bit more closely 
together. 
Curator 4 
This comment implies 'that curators could also facilitate knowledge transfer 
between scientists and historians, in addition to encouraging closer links 
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between historians and museums. Viewed in conjunction with the 
comment made by Curator 2 (see above), this comment implies that such 
collaboration between historian and scientists could also enhance the 
credibility of historians with museum management. 
Overall, these comments by both the historians and curators 
demonstrate an interest in greater collaboration but also highlight factors 
that may hinder this endeavour, including: the difficulty (either perceived or 
real) by historians in accessing museum collections and using artefacts for 
research; alternative directives from museum management and exhibition 
developers that favour collaboration with scientists rather than historians, 
and a lack of available historians in key subject areas as desired by 
curators. 
5.2.5 Conclusions from the focus groups 
To conclude this section I would like to readdress my original three key 
questions: 
L 	Does this display reflect current ideas and trends in the history 
of science scholarship on trust between scientists? 
The main objective of making recent history of science scholarship 
visible in exhibition format was successfully recognised by both the 
curators' and historians' focus groups. Both the curators and historians 
recognised the case studies from the current literature; indeed, they 
acknowledged that this particular theme of trust could have only originated 
from the scholarship. Although some participants would have liked more 
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detail on the social, political and philosophical context of certain case 
studies, I believe I interpreted the relevant aspects within the available 
resources and display space. 
ii. What are the challenges involved in transferring knowledge 
from academic research into museum exhibitions? 
The historians gave fewer comments on this section, possibly because it 
was the last question of the session or perhaps they felt it was less 
relevant to them. • Certainly their lack of comments suggests that 
collaboration with museums is not an immediate concern for them. When 
probed further, the historians highlighted the difficulty of accessing 
museum objects and the constraints imposed on them by having to view 
objects in designated places such as museum stores. This contrasts 
strongly with the portability of consulting books, electronic journals and 
online archives that academics routinely use. For curators, the barriers to 
collaboration with historians originate within the museum itself. For 
example, they described how pressures from museum management led 
them to consult scientists rather than historians as sources of expertise. 
This result indicates a current lack of visibility and credibility of historians 
of science within the museum community. 
Despite these directives from museum management, curators of 
science are sympathetic to enhanced collaborative opportunities with 
historians, although both groups recognise the distinction between their 
specialised perspectives. This empathy stems from the increasing number 
of curators who enter the museum sector with a formal background in the 
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history of science, either at Master's or doctoral level. Such curators will 
already be familiar with academic contacts and conferences; hence there 
may be potential scope for greater collaboration and knowledge transfer in 
the future. Equally, these historians who become curators can potentially 
modify collecting policies to acquire objects which reflect current trends in 
the academic scholarship. This could also enhance the scope for 
knowledge transfer opportunities. 
iii. Would museum visitors be interested in viewing an exhibition 
derived from scholarship on this theme of trust between 
scientists? 
Overall, both the historians and curators felt that this topic of trust between 
scientists would be suitable for my target audience and could provide 
visitors with a rounded perspective on the workings and nature of science. 
However, the current medium and format of my display is not particularly 
engaging for visitors. As indicated by the visitor input and responses to 
the full-scale exhibitions reviewed in Chapter 2, the exhibition medium is of 
crucial importance. Text panels and text-rich posters have little appeal, 
even for the most exciting topics. Yet text is the most familiar format to 
academic historians, thus any contribution made by them will most likely 
be in this format. In contrast, many museum visitors now expect a greater 
level of involvement and an immersive experience that appeals to the 
senses. My inclusion of yellow question stars to provoke visitor thought 
was well-received by both the curators and historians. This attempt at 
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generating visitor involvement demonstrates the extra level of 
interpretation required convey the subtle theme of trust. 
The historians recognised the social aspect of this theme and made 
several suggestions for leading visitors through a narrative where they 
extrapolate from the everyday notion of trusting one's friends towards 
considering elements of trust within the workings of science. This 
discursive approach is perhaps more suited for a facilitated classroom 
workshop rather than a static museum display. These suggestions 
indicate that the social topic of trust is best conveyed through experience 
e.g. trying out different telescopes to realise how difficult it is to make 
observations, or recreating the N-rays experiment. Audio recording and 
visual media can also add a powerful additional element, particularly video 
recordings of mechanical artefacts in operation that would normally be 
static on display e.g. a cathode-ray tube kir the X-rays case study or a 
reconstructed Hooke-Boyle air pump. These comments and suggestions 
by the focus group highlight the difficulties of incorporating historical 
artefacts into a display based on scholarship: namely it is difficult to find 
relevant objects in the first instance and when found, the objects may 
actually be a distraction from the main argument of one's exhibition 
message. 
This difficulty of including objects into an exhibition based upon 
scholarship demonstrates the different approaches between historians and 
curators in trying to communicate ideas to a general audience. While both 
groups suggested using ideas about 'how science works' as the 
framework for the exhibition rather than historical case studies, the 
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historians reduced this concept to the basic notion of 'how do you trust 
someone?' This more intuitive approach to the topic of trust is a direct 
way of involving the visitor but in my opinion it requires a facilitator to 
enable visitors to fully explore this idea. Perhaps as a consequence of the 
historians' teaching experience, this suggestion sounded more like the 
basis of a seminar discussion about trust rather than an idea that could be 
fully explored in a non-facilitated static museum display. While historical 
artefacts were paramount in the curators' discussion, both as visually 
appealing objects and as contributions to the narrative, the historians 
mentioned generic objects which could be used as props to tell a story 
rather than specific historic artefacts. 
Finally, both the historians and curators recognised the need for 
visitors to have prior knowledge and understanding of the process of 
science in order to fully appreciate the underlying narrative of my chosen 
case studies. Themes such as replication, witnessing, educational 
background and social status were featured in the case studies but their 
significance within the process of science may only be appreciated by 
those with existing knowledge of these concepts. For a full-scale 
exhibition, it would be advisable to have a clear explanation of the process 
of science situated in the opening section of the exhibition in order to avoid 
alienating visitors who do not have an existing awareness of this process. 
This recommendation by the historians and curators thus highlights 
the difficulty of setting a base level of expected visitor knowledge. While 
this is an important consideration for all museums when developing 
exhibition content, displays based upon knowledge transfer material may 
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require additional explanation and interpretation as the basic level of 
knowledge required may be highly specialised or conceptual. 	For 
example, in the case of trust, visitors may not have considered the topics 
of social status, educational background or religious belief in relation to.  
science. Consequently, an introductory zone where these topics are 
explained would be an essential component of an exhibition where these 
topics are featured. 
In conjunction with this notion of visitors' prior knowledge is the 
choice of case studies. Both the historians and curators suggested that it 
would be more engaging to select case studies that have some relevance 
to contemporary everyday life, rather than purely focusing on historical 
case studies. All of the topics suggested related to medicine and the 
environment, rather than the physical sciences of my chosen case studies. 
While the historical literature on medicine and the environment does 
contain numerous examples of trust between scientists, there is a danger 
that selecting exhibition material on the basis of relevance will discount 
many other interesting case studies, particularly those focused on 
fundamental theory rather than applied science. Therefore, I believe that 
while choosing topics relevant to everyday life can be a useful hook for 
visitor interest, it should not be the overriding selection criteria; otherwise 
many other important episodes in the historical literature will be omitted. 
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5.3 Evaluation by Physics Students 
5.3.1 Methodology 
Having completed the focus groups at the Science Museum stores I 
wanted to expand my evaluation to gain a more general opinion rather 
than one based on the specialist knowledge of the curators and historians. 
I decided to target physics students since the case studies in my display 
are derived from the physical sciences. Unfortunately the display objects 
could not be removed from the stores, thus it was necessary to reproduce 
the display topics as posters. I also produced a general poster on 'How 
Science Works', as recommended by the Curatorial focus group (see 
section 5.2.3 above). 
With a full complement of posters I set up the display in the foyer of 
the Physics Department at Imperial College London during the lunch break 
over three different days. I approached 43 students who were passing 
through (mainly undergraduates) and asked them to spend some time 
looking at the posters and answering a short questionnaire. 357 This 
approach enabled me to gain specific information from a large sample of 
people, although I also included some open-ended questions to enable 
students to express their broader opinions rather than coerce their views 
into categorised answers. The questionnaire format also permitted 
respondents to view the display and answer the questions at their own 
pace. 
357 A copy of the student questionnaire can be seen in Appendix B. 
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Figure 5b 
A group of students view the poster display set up in the foyer of the 
Physics Department, Imperial College London. 
Image credit: Louise Thorn 
Figure 5c 
The series of eight posters were affixed on alternate boards in chronological order. 
Image credit: Louise Thorn 
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In the questionnaire I asked the students a series of questions about their 
interpretation of the main message of the display, whether the case 
studies were already known to them and if, in their opinion, the topic was 
sufficiently interesting to be presented as a full-scale museum exhibition. I 
also asked them to list any museums which they had visited in the past 
year to gauge their familiarity with museum exhibitions and to see which 
kinds of museums appealed to their interests. 
5.3.2 Basic profile of the respondents and their dwell time 
The proportion of male and female respondents was 70% and 30% 
respectively; this was congruent with the proportion of male and female 
undergraduate physics students at Imperial at the time.358 As expected for 
a university student population, 93% of participants were in the age ranges 
16-19 years and 20-24 years. The average dwell time359 spent by the 
students in both viewing the display and answering the questions was 16 
minutes and 40 seconds which exceeded my expectation of 5-10 minutes. 
This long dwell time suggests that the students were engaged with the 
topic and were absorbing information contained within the display. 
358 For the academic year 2007-2008, the proportion of male and female undergraduate 
students was 77% and 23% respectively. (Joiner, N. (2008)) 
359 Dwell time is the period spent by a visitor within an exhibition and is generally used as 
measure of learning and engagement i.e. the longer dwell time, the more a visitor is 
assumed to have engaged with the ideas presented. For a discussion on the merits of 
this measurement, see Bell, P., Lewenstein, B.V., Shouse, A.W. and Feder, M.A. (2009) 
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5.3.3 The overall message of the display 
At the beginning of the questionnaire I posed the open-ended question, 
`What do you think was the main message of this display?' Some of the 
key words that appeared frequently in the answers were as follows: 
Keywords No. of answers 
Changes in science over time 9 
Uncertainty within science 8 
Trusting in scientists 6 
Public trust in science 5 
Human aspect of science 5 
Scientific method 4 
Credibility 4 
Figure 5d 
Keywords that featured in the responses of students to the question: 
'What do you think was the main message of the display?' 
It is encouraging to see that all the keywords in Figure 5d resonate with 
the ideas and concepts outlined in my exhibition brief,36° thus it would 
seem that these ideas are apparent to the audience. 
Question 2 asked, Did this message confirm or contradict what you 
previously thought about science?' Every respondent claimed that this 
message confirmed their view of science, apart from two comments: 
A lot of it focuses on the past, that part is a confirmation, but 
the parts about more modern day slightly contradict. 
Male undergraduate student, RN1 7361  
Contradict in some ways. I though[t] science should be fairly 
clear cut. If something is there is [sic] should be measurable 
and not depend at all on the people finding it. 
Female postgraduate student, RN1 8 
360 See Chapter 4, section 4.4 
361  RN denotes Respondent Number and is included to distinguish between different 
speakers. 
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The first comment suggests that the respondent expected issues of trust 
to be a historical feature of science rather than something that is still 
relevant in modern times. This implies that the posters have raised the 
student's awareness of the continuing relevance of trust within 
contemporary science. The second comment demonstrates an increased 
awareness of the human judgements and influences in science which 
contradicts the traditional view of scientists passively measuring nature. 
Both of these comments demonstrate that some of the learning outcomes 
of my exhibition, as outlined in Chapter 4, had been achieved. 
In question 3, I probed this further by asking, 'Were there any ideas 
in the display that surprised you? The majority of respondents answered 
`no' but there was a broad spread of other answers: 
Keywords No. of answers 
No 20 
The story of N-rays 6 
Blank [no answer] 4 
Disbelief in experiments in medieval times 3 
Aspects of the story about Lowell and Mars 3 
Faraday as a lecturer 2 
Use of a duel to resolve disputes 2 
Scientists taking an interest in areas outside their expertise 1 
Scientists trusting in Joe Weber's ideas about gravitational waves 1 
Preconceptions affecting outcomes 1 
Accepting ideas that were later disproved 1 
Ungentlemanly disputes 1 
Proving something you can't see 1 
Figure 5e 
Keywords that featured in the responses of students to the question: 
'Were there any ideas in the display that surprised you?' 
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The N-rays episode appears to be the most interesting case study to these 
physics students, with several answers requesting more explanation of 
this phenomenon. Unlike the other case studies, the story of N-rays is 
relatively recent, thus students may have been surprised that such a 
misjudgement could have been initially accepted with the modern peer 
review system. Alternatively, the students may have read the poster more 
carefully than the other topics since the themes may be more resonant 
with their own laboratory experience; hence they took more notice of the 
ideas associated with this episode. 
The surprise at some of the features of pre-twentieth century 
science may stem from a previous assumption that the processes and 
practices of science have remained constant over time. The respondents 
also seem surprised at the level of human judgment and uncertainty within 
the case studies. These comments suggest that the poster display has 
prompted some students to reassess some of their assumptions about the 
purely objective nature of science. This is a pleasing outcome which fulfils 
the objectives of my exhibition brief and general learning outcomes 
(GLOs). This result also has the more general implication that exhibitions 
based on the sociological and historical aspects of science can raise 
awareness among science students of the importance of these factors 
within their own work. 
5.3.4 Awareness of the case studies 
In this section I tried to discover whether the students had heard about 
these case studies before and whether the stories presented in this 
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particular display were the same or different to those previously heard. 
Throughout this thesis I have assumed that the case studies I derived from 
the historical literature would be new to audiences, yet the results suggest 
that some of these stories are already known. Alternatively, respondents 
may have preferred to reply 'yes' rather than admit to having no 
knowledge of this topic. This may be particularly true for a competitive 
academic environment such as Imperial College. Nonetheless, some 
students honestly admitted their lack of knowledge in response to question 
four: 'This display was based on six historical case studies. Have you 
heard about any of these stories before?' 
Yes: 800/c 	No: 18% 	No answer: 2% 
When prompted further, the students mentioned the following case studies 
as being the ones most familiar to them: 
Keywords No. of answers 
Eddington/eclipse/relativity 19 
Lowell/canals on Mars 13 
Weber/gravitational waves 11 
Faraday/scientific lectures 11 
Magdeburg spheres 9 
Boyle/vacuum pump 8 




Keywords that featured in the responses of students to the question: 
`This display was based on six historical case studies. Have you heard about 
any of these stories before?' 
To see if there was any difference between students' prior knowledge of 
these stories and the narrative presented within my display, I then posed 
the question, 'Were the stories on the posters the same as what you had 
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previously heard about these historical events or different?' Only four 
people out of all 43 respondents replied that the stories were significantly 
different and they gave a variety of reasons for their comments: 
There was the presentation of other competing scientists and 
the "folly" of some (folly in retrospect). 
Male undergraduate student, RN1 
A new outlook on what is perceived as credible. 
Male undergraduate student, RN43 
Many of the other replies indicated that people had heard about these 
stories before but this display presented them in greater detail within a 
wider historical context. This raises the question: how did the students 
previously hear about these episodes? One can speculate that these 
students may have encountered these historical episodes in popular 
science books, magazines and television documentaries. With their 
specialist interest in the physical sciences, they are more likely to be 
aware of these topics than the average museum visitor. They may also 
have encountered these topics in their formal lecture courses and 
textbooks but it is unlikely that they will have read Shapin and Schaffer's 
Leviathan and the Air Pump or Collins' Gravity's Shadow. 
To test this hypothesis, I reviewed a number of general physics 
textbooks in the library at Imperial College. Only three books out of the 
twenty I reviewed made any mention of Eddington, although all the books 
featured a section on Einstein and his theories of relativity. Within those 
three books, only one author made reference to the historical context of 
World War I as the backdrop to Eddington's work. Indeed, the author uses 
this context to uphold the eclipse expedition as an example of the 
universal nature of science and how scientists' interests are above 
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national and political concerns.362 When I reviewed the more specialist 
textbooks on relativity, the comments regarding the eclipse expedition 
became more varied. While most of these books concentrated on the 
technical details of the theory, I managed to find some mention of 
Eddington in three out of the ten books available. All three volumes 
mentioned the historical context of the war, varying in detail from a simple 
statement to a more detailed review of its significance in relation to the 
nationalities of Eddingion and Einstein. Interestingly, two out of the three 
books featured comments regarding the inaccuracies of the eclipse results, 
but the authors focused their attention on the technical challenges of 
observation rather than cast any doubt on Eddington's interpretation of the 
results in relation to his pacifist beliefs.363 
Thus, this simple textbook review indicates that physics students 
who have undertaken specialist relativity courses are more likely to be 
aware of Eddington and the eclipse expedition. At first glance, this result 
would appear to explain the high proportion of respondents who claimed to 
have prior knowledge of this case study. There is a large discrepancy, 
however, between the material contained within the relativity textbooks 
and the contents of my poster on Eddington. From this result I surmise 
that these student responses may be indicative of a more general trend. 
Perhaps the students recognised the historical figures of Faraday, Davy, 
Lowell and Eddington and assumed that the case studies contained the 
same story as the usual accounts described in textbooks and popular 
science books. Any such similarity may have dissuaded them from 
362 Wallace, P.R. (1991):147-148 
363 d'Inverno, R. (1992): 200-201; Martin, J.L. (1995):5, 61 
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viewing the posters in more detail. For example, the students may have 
assumed that the poster on Davy and Faraday was about the scientific 
theories proposed by these two scientists rather than their skills in 
lecturing and persuading audiences to accept their ideas. 
In contrast, the story of N-rays featured an unknown character 
which warranted more interest in reading the poster in more detail. In my 
opinion, these results indicate that the subtle nuances of historical 
scholarship may be difficult to detect in case studies where the main 
character is already well-known to museum audiences. With prior 
knowledge of this scientist's biography, a visitor may assume that there is 
nothing new to tell in relation to this historical figure and thus skip this 
section, thereby missing out on the finer details uncovered by historical 
scholarship. In contrast, the unknown episode of N-rays was surprising 
and intriguing for a number of students. I therefore argue that exhibition 
material derived from knowledge transfer may be more attractive to visitors 
if it encompasses unknown topics rather than adding more detail to well-
known stories. This may be particularly true for audiences which already 
have some prior knowledge of the subject, as demonstrated by these 
physics students. 
5.3.5 A possible exhibition? 
In section 5 of the questionnaire I asked the physics students to consider 
whether they would be interested in viewing the topic of trust between 
scientists as a full-scale exhibition. Eighty-eight percent replied Yes' 
whereas only twelve per cent replied 'No.' I then asked respondents to 
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explain their choice. When viewed together, the responses generally fell 
into one of four main themes: 
L 	An exhibition on this topic would enhance public understanding of 
how science works 
Here the students recognised that a greater understanding of chow science 
works' would be beneficial for increasing public trust and the acceptance 
of new scientific claims: 
There is an occasional feeling of mistrust of science, and a 
better understanding of the scientific process would lead to 
more trust in its method. 
Male undergraduate student, RN6 
How scientific ideas become accepted is of key importance 
for the public understanding of scientific ideas. It is easy to 
doubt the credibility of a field which so few people 
understand fully. 
Male undergraduate student, RN9 
Other students commented that an appreciation of the process of science 
would also be a useful reflection for scientists and science students 
themselves: 
It is important for the general public and prospective 
scientists alike to realise how the world of scientific research 
and discovery actually work and evolve. 
Male undergraduate student, RN10 
I think really thinking about the scientific method is important. 
Sometimes, scientists lose sight of this themselves whilst 
holding a very privelidged [sic] position of trust with the public. 
Male undergraduate student, RN 33 
The majority of the comments imply that these respondents regard an 
exhibition on trust in science as a tool for elevating public trust of science, 
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although some respondents did recognise the benefits of encouraging 
scientists to think about elements of trust within their own work too. 
ii. An exhibition on this topic could help the public interpret science 
within the media 
Within this set of comments there is a sense that the media misrepresent 
science and that an exhibition on the topic of trust would equip visitors with 
the knowledge to critically review new theories, albeit within the context of 
distinguishing between pseudo-science and 'real' science. 
Interesting subject that would appeal to science students as 
well as general public. School kids should definitely be 
taught how to justify and criticise theories — especially with 
so much pseudo-science in the media. 
Female undergraduate student RN12 
This is an important subject, and I feel that the public 
generally has a poor understanding of how to evaluate 
scientific 'truths' being presented in the media — e.g. 
'Perpetual Motion Machines' still make occasional headlines 
(cf. Steorn364), public should be able to determine when to 
dismiss this sort of story. 
Male undergraduate student, RN26 
One respondent also felt that scientific efforts lacked recognition: 
Science in the media is an issue — people need to 
understand the need to discuss science — not take 
everything as 'given'. There's a lot of hard work in science 
that needs recognition. 
Female undergraduate student, RN28 
Overall, these comments suggest that students perceive this potential 
exhibition as a place for the public to increase their ability to judge claims 
made about science in the media. The comment by RN28 also 
demonstrates that science students would be keen for non-scientists to 
appreciate the effort made in generating new scientific claims. This 
364 This comment relates to the claim by the Steorn Company that it is developing 
technology that will provide free energy. (Steorn (2008)) 
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comment also hints at the uncertainty and temporary acceptance of ideas 
in science. As a core feature of history of science, this concept of 
uncertainty could be easily accommodated in exhibitions by including 
examples drawn from the scholarship. 
iii. An exhibition on this topic highlights issues of credibility and the 
public trust of scientists 
On a related theme, there were a few comments about the need to display 
and explain the notion of credibility. 
Because the issue of determining scientific credibility is so 
important, there ought to be public displays/exhibits 
explaining it. 
Male undergraduate student, RN15 
It would help scientists and layman alike to better understand 
the idea of credibility. 
Male undergraduate student, RN43 
The existence of these comments suggest that these particular students 
perceive scientific credibility to be undermined in the public domain, 
although they do not specifically cite the media to blame, unlike the 
previous respondents. 
iv. Personal interest in finding out about the development of scientific 
concepts 
In this group of comments, respondents cited a personal interest in 
learning about the historical and philosophical basis of both current and 
rejected scientific theories, rather than just absorbing facts in their studies. 
I think the history of science is an important part of science to 
be aware of. Knowledge of the development or history of 
previous ideas helps shape current ideas. 
Male undergraduate student, RN8 
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It is interesting to see the theories that haven't become fact 
and are widely rejected. And also to see the reasons for why 
this has happened. 
Female undergraduate student, RN14 
These comments indicate that an exhibition on the history of science could 
be a useful resource for science students who currently have little 
awareness of the history of their subject. Tracing the development of 
theories could potentially assist in their understanding of current theories. 
All four themes mentioned in response to this question demonstrate that 
students recognise the need for both scientists and the public to 
understand how science works. Respondents cited an interest in finding 
out more about the topic and recognised its potential in raising public 
awareness of evaluating the credibility of new scientific claims. Few 
respondents specifically mentioned a desire to see more historical 
scholarship on display, apart from those in section (iv) whose expressed 
an interest in learning about the origin of current theories. 
The five respondents who answered that they would not be 
interested in seeing this topic as a full-scale exhibition tended to give a 
lack of personal interest as their main answer, rather than any specific 
objection. One person commented that a museum exhibition was not the 
best format to explore this topic: 
I think that the topics only become worth following in greater 
detail, in which case seeing them as a museum exhibition 
would not help. 
Male undergraduate student, RN22 
This corresponds with suggestions by the curators and historians to 
engage audiences using a variety of media e.g. audiovisual sources or (as 
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implied by the historians' responses) facilitated workshops to explore the 
notion of trust. This particular comment by respondent RN22 implies that 
a more detailed format such as a book or website would be more 
engaging than a static museum exhibition. 
In question six I asked, This display has arisen because the Government 
is keen for historians of science and other academics to make their work 
more visible to the public. What do you think about this objective of having 
more scholarship on display?' 	Virtually every answer was positive, 
although all the replies suggest that people interpreted this as scientific 
research on display rather than history of science on display. This 
indicates a lack of recognition of history of science as being a separate 
entity from science itself. Replies were mainly based on the theme that 
any means of promoting science is good if it encourages more children to 
study science and/or enhances public understanding of science. 
Some replies were more specific to the history of science. For 
example, one respondent thought that the enhanced availability of 
scholarship would provide the public with a more rounded view of science: 
I think it is laudable because it would give a wider dimension 
to the meaning of science and how it is connected to society. 
It will especially dispel the idea of science being just a 
`laboratory' affair. 
Male undergraduate student, RN 10 
Redirecting attention away from laboratories has been a predominant 
theme in the history of science literature over the past twenty years so this 
comment suggests that there is interest in making this scholarship more 
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visible. On a more pragmatic note, one respondent felt that history offers 
a more accessible route into science: 
I agree with this objective! The history behind the science 
makes it more accessible to the general public. 
Male postgraduate research student, RN 37 
These comments indicate that the students support the use of history of 
science scholarship to make science more accessible to public audiences, 
through narratives based upon the social and cultural aspects of science. 
In contrast to these positive responses, one person felt that the historical 
case studies created a distorted view of science: 
I agree it's good but it has to be supported by the more safe, 
logical way it works now. It creates a distorted view of 
science slightly as it is, portraying [sic] as a field full of 
deception and slight of hand. This is not the case now. 
Male undergraduate student, RN17 
This comment may refer to the poster concerning the N-rays episode and 
the surreptitious removal of a key experimental component by R. Woods in 
1904. The perception that science is less dependent on trust today is 
disappointing since I deliberately included the gravitational waves section 
to highlight the continuing challenge of trust in contemporary science. To 
counteract this misconception I would need additional examples of 
uncertainty within current scientific research to illustrate the idea that trust 
remains a key, if not increasing, element of science today. 
5.3.6 The physics students' experience of visiting museums 
For questions seven and eight I asked the students whether they had 
visited the Science Museum and whether they had visited any other 
museums during the past year. Ninety-three percent of students said they 
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had visited the Science Museum at some point, with 50% of this group 
claiming that they had visited once during the past year, with 19% and 
23% claiming that they had visited two and three times respectively during 
the same period. When asked if they had visited other museums during 
the past year, 72% replied 'yes', with the Victoria and Albert Museum 
(V&A), Natural History Museum and the British Museum cited most 
frequently. 
These results demonstrate that students are already familiar with 
experiencing a variety of exhibitions. In particular, exhibitions at these 
named museums are often based upon historical scholarship, such as the 
V&A's British Galleries or the Enlightenment gallery at the British Museum. 
Some of this intellectual content is derived from in-house research at the 
museums themselves or else from the wider academic community. 
Consequently, these students are already familiar with scholarly 
exhibitions and are more likely to be receptive to similarly scholarly 
exhibitions in museums of science. This confirms that there is an 
interested and willing audience for exhibitions based upon knowledge 
transfer between historians and curators of science. 
5.3.7 Other comments made by the students 
In this section I consider additional comments made by the students. 
These comments can be grouped as two main trends: practical 
suggestions for display or more conceptual responses about additional 
exhibition topics which could highlight the role of social factors within 
science. 
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i. Practical suggestions for display 
Interactivity was mentioned in several instances, including the following 
suggestions of reproduction experiments: 
...it would be nice to actually show some of the apparatus 
mentioned or even reproduce the experiments if possible. 
Female undergraduate student, RN 5 
I like it! Need cool models and things, not just posters. 
Male undergraduate student, RN 37 
Both these comments illustrate the appeal of material culture in presenting 
these topics. The suggestion of reproduction apparatus complements my 
inclusion of the yellow question stars in my display cases at the Science 
Museum stores365 where I tried to provoke visitors into considering the 
experience for themselves. Some exhibitions have endeavoured to give 
visitors the chance to experience for themselves the difficulty of assessing 
experimental procedure, as seen in the example of Empires of Physics in 
Chapter 2. Despite the challenges involved, this questioning form of 
interpretation provides an engaging and personal link to historic scientific 
events. 
ii. Suggestions about the theme 
The relationship between science, politics and culture emerged as the 
main suggestion by students for an alternative exhibition topic. As 
demonstrated by the following comments, the physics students were 
intrigued to find out more about the social context of science. 
365 See chapter 4, section 4.5.1 
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It would also be nice to portray how science through the 
ages has been loosely associated with the worldwide 
evolution of culture, politics etc. 
Male undergraduate student, RN10 
Influence of political/corporate interest in scientific research 
hinted at but not explored. Major area today since technical 
issues increasingly politically important e.g. MMR, climate 
change, energy etc. 
Male undergraduate student, RN 26 
This second comment refers to the relevance of politics in topical events. 
From these results I infer that science students are more likely to be 
interested in an exhibition which presents social factors that affect current 
research. These comments also demonstrate that there is a potentially 
receptive audience for an exhibition based upon such scholarship. This 
pleasing result confirms comments made by the curators and historians 
about linking the historical case studies to more contemporary issues but 
raises the same issues as previously. discussed in section 5.2.2. 
An attempt to include this wider cultural and political context was 
tried in the Manchester Science gallery (see Chapter 2, Exhibition Review 
2). A wall of objects was converted into a timeline with the addition of 
three parallel narrative strips. The top strip outlined key events in world 
history from 1800 to 2000 while the lower strip outlined corresponding 
British events. Another strip running underneath the object case windows 
highlighted scientific events and discoveries made in Manchester during 
this period. While the aim is worthy, this approach made little connection 
between the objects, theories and world events and gave little insight into 
the complex relations between science, politics and society. 
For my own exhibition, adopting a contextual timeline structure 
would not have been Physically possible since the display was presented 
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in three different locations. 	In addition, I wanted to focus on 
communicating the element of trust within each case study rather than 
provide a broader historical perspective. Since trust is such a subtle and 
elusive concept, I believed it was more important to focus on this topic 
without the distraction of a timeline. In contrast, the social and historical 
context of the Manchester Science gallery was a key component of its 
message about the development of scientific theories in the city. In this 
instance, the timeline was a relevant feature, even if it did not readily 
connect with the objects on display. 
Despite the lack of historical context within my own exhibition, the 
student comments made above indicate that an integrated exhibition 
narrative combining elements of these social topics would be of interest to 
science students. 
5.3.8 Conclusions from the physics students' evaluation 
Working through the students' questionnaire responses has revealed a 
number of trends. When asked to explain the overall message of the 
exhibition, many of the keywords mentioned in the majority of students' 
responses mirrored terms and phrases included in my exhibition brief. For 
example, the answers included keywords such as credibility, the role of 
human factors and uncertainty within science. The narratives mainly 
confirmed their preconceptions about science, apart from the themes just 
mentioned which respondents noted with surprise. This is a positive result 
since I wanted to challenge display visitors' general assumptions about the 
purely objective and rational nature of science. Several respondents 
expressed surprise at certain pre-twentieth century scientific practices 
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such as the disbelief in the validity of experiment in medieval times, and 
the use of duels in the seventeenth century to resolve scientific disputes. 
This shows that to a certain extent my display has challenged certain 
students' assumptions about the constancy of science over time. Even if 
this only produces a short-term attitudinal change, it still demonstrates the 
persuasive effect of an exhibition based upon thought-provoking 
scholarship. 
The students' responses to questions about the case studies 
provided a set of unexpected answers. I anticipated that the students 
would have had little prior knowledge of the case studies, yet 80% of 
respondents claimed that they had heard about the episodes before, with 
Eddington, Lowell, Weber and Faraday as the most frequently cited. In 
the students' opinion, the only key difference between my interpretation of 
these stories within the display and other interpretations appeared to be 
greater historical context. Only four people commented on a discernible 
difference between previous encounters of the case studies and this 
display. This finding raises a number of possible explanations. The first 
possibility is that the students may have already read the historical 
scholarship concerning these historical figures. The key texts are certainly 
available within the public sphere, yet they are still specialist (and often 
expensive) books which are unlikely to have been read by these students. 
Alternatively, the students simply identified the key figures in each 
case study and made assumptions about the related content without 
reading any of the subtle details generated by historical scholarship. For 
example, the students may already be familiar with the case study of 
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Eddington and the 1919 eclipse to provide evidence to support Einstein's 
theory of general relativity. This may have dissuaded them from 
examining the poster in more detail to read the finer details yielded by 
historical scholarship, such as the role of Eddington's credibility in 
persuading other scientists to accept his results. With their scientific 
background, the students may have examined the entire poster but 
decided to scan over the social credibility material (perhaps even thinking 
that it was irrelevant) and were only interested in the technical detail. 
Future research would be required to assess where students gain this 
prior knowledge of historical case studies and how this material differs 
from the ideas and themes discussed within the scholarship. 
When asked about expanding this display further into a full-scale 
museum exhibition, 88% of students expressed support for this idea while 
12% disagreed. 	Suggestions for the exhibition content included 
interactives and reproductions of the experiments in order to enable 
visitors to experience some of the uncertainty in witnessing these 
phenomena for themselves. When asked for their reasons in expressing 
an interest in this kind of exhibition, the motivations were usually aligned 
with one of the four following themes: 
• It would enhance public understanding of how science works 
• It could help the public interpret science claims made in the media 
• It highlights the issues of credibility and the public trust of scientists 
• A personal interest in finding out more about the development of 
scientific concepts 
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None of these motivations mention a greater awareness of historical 
scholarship about science. When asked about the general objective of 
transferring history of scholarship into the public domain, the majority of 
the students automatically interpreted this as meaning more scientific 
rather than historical research on display, a notion which they thoroughly 
endorsed. Those who did mention history commented that the human 
story of science within a historical narrative could be a useful tool in 
making science appealing and accessible to a wider audience. Some 
respondents also commented on how this specific exhibition narrative of 
trust between scientists could help visitors assess the credibility of new 
scientific claims for themselves. 
Overall, evaluating the opinions of physics students has yielded a 
rich source of data about their preconceptions of science and how a 
display derived from history of science scholarship can challenge some of 
these assumptions. A display of this kind can also provide a wider social 
and historical context to the workings of science. In the general opinion of 
this sample of students, such an exhibition could be used as an 
explanatory tool in helping public audiences to understand the process of 
science and potentially increase public trust in scientists. 
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5.4 Responses from the Science Museum visitor evaluation:  
Stage 1 - Questionnaires 
5.4.1 Methodology 
Stage 1: Questionnaires: For this aspect of the evaluation, I set up the 
posters in a small briefing room at the Science Museum on a Saturday 
afternoon when adult visitors are most likely to attend. Most visitors were 
keen to help, while those who refused to participate usually cited language 
barriers or a lack of time as their main objections. I used the same 
questionnaire as the student group with a few modifications to the profile 
questions to reflect the change in audience.366 
5.4.2 Basic profile of the respondents and their dwell time 
A total of 33 respondents viewed the posters and completed the 
questionnaire, taking on average a total time of 17 minutes. This dwell 
time was the same as the physics students, and again, suggests that 
visitors were engaged by the exhibition. The male to female ratio was 
similar to the physics students at 64% and 30% respectively.367 The age 
range was more widespread, as demonstrated by Figure 5g. Most visitors 
were independent adults (i.e. those not attending with children under the 
age 16 years) who were either visiting on their own or with another adult, 
as demonstrated by Figure 5h. Since this profile matches my target 
audience, the results 	be indicative of this general audience group. 
366 A copy of the museum visitor questionnaire for Stage 1 can be seen in Appendix C. 
367 The remaining six percent (2 visitors) preferred not to answer. 
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5.4.3 The overall message of the display 
The responses to the first question were much more closely aligned with 
the terms used in my exhibition brief and learning outcomes than the 
students' responses. Comments about accepting new theories and 
means of proof were present in a high proportion of responses: 
Keywords No. of answers 
Ideas about the acceptance and proof of new scientific theories 9 
Public trust and acceptance of science/scientists 6 
Human judgements and their effect on science 5 
Changes in science over time 2 
Figure 5i 
Keywords and their frequency as mentioned by adults in response to the question, 'What 
do you think was the main message of this display?' 
When asked whether this display confirmed or contradicted their view of 
science, most people claimed that the display confirmed their views. 
Three respondents recalled certain ideas from the display that were 
different to their preconceptions about science. 	For example, two 
respondents expressed surprise at seeing the role of other scientists in 
accepting proof: 
I did think that scientists did just have to prove or disapprove, 
without the opinions of other scientists. 
Male museum visitor, aged 16-19, RN27 
It contradicted what I thought because I thought when 
scientists invent theories that if prove correctly they would be 
accepted by everyone. 
Male museum visitor, aged 16-19, RN28 
The third comment in relation to changing ideas was more cynical in tone: 
Contradict — I believe that through media messages that we 
should trust and believe what we are told — this display 
places doubt in my mind! 
Female museum visitor, aged 25-34, RN31 
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This answer suggests that this visitor's interpretation of the posters 
undermined her trust in the authority of science, an indication that this 
visitor has recognised the subjective elements within the workings of 
science. This is an encouraging result for this particular exhibition since 
my aim was to inspire visitors to critically question the process of science 
in more detail. 
If one regards this comment as a negative view of science, however, 
then it echoes former accusations made against the exhibition of Science 
in American Life. As described previously in Chapter 2, this exhibition was 
based upon history of science scholarship and faced accusations from 
scientists that it presented a negative view of science. Audience 
evaluation revealed that visitors' opinions about science were actually 
positive both before and after viewing the display and so these claims 
were unsubstantiated. Nevertheless, both the comment expressed by 
RN31 and the example of Science in American Life demonstrate that an 
exhibition which presents the workings of science may be interpreted by 
some visitors or scientists as conveying a negative view of science. This 
type of exhibition narrative has little resonance with the generally 
celebratory narrative found across museums of science, many of which 
aim to inspire visitors' interest and enthusiasm in the subject rather than 
critical questioning. While some visitors may relish the opportunity to 
critically assess science, others may feel uncomfortable with this narrative. 
Consequently, museums may be reluctant to display exhibitions based 
upon historical scholarship which highlights uncertainty or subjective 
assessment in science, particularly if this contradicts visitors' expectations. 
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In response to the question of whether any of the ideas surprised 
them, the majority of visitors replied 'no'. Of those who replied 'yes', the 
following keywords appeared: 
Keyword No. of answers 
Case of N-rays 4 
Importance of reputation/personality/personal honour of the 
scientist(s) involved 3 
Idea of garnering public support for a scientific idea 2 
Number of assumptions made by scientists 1 
Impossibility of a vacuum 
Use of a duel to resolve disputes 1 
Figure 5j 
Keywords in the adult answers to the question, 
`Were there any ideas in the display that surprised you?' 
These answers cover a much narrower spread of comments compared to 
the student responses, (see Figure 5e), although the case of N-rays is 
frequently mentioned in both sets. While the students referred to specific 
case studies such as aspects of the story of Lowell and the canals on 
Mars, the museum visitors focused more on the social and personal 
context of accepting or rejecting new claims in science. This was an 
encouraging result as it confirms many of my exhibition objectives, as 
outlined in chapter 4, section 4.4. 
If we compare these results to the student responses, a discernible 
difference is apparent. Even though the museum visitors spent the same 
amount of time viewing the posters and answering the questionnaires as 
the students (17 minutes on average), they appear to have detected more 
of the subtle concepts relating to trust. There are several possible 
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explanations for this effect. Unlike the science students who had strong 
preconceived views about the nature of science, the museum visitors may 
have had less preconceived views and may have more readily identified 
the social factors which influence scientists in their work. The museum 
visitors may also have found the social factors to be more engaging and 
memorable than the technical details which appealed more to the highly 
motivated science students. In contrast, the science students may have 
been more resistant to the claims made in the posters and may have 
chosen to ignore them. Alternatively, the scenario may have been 
inverted. Through their firsthand experience of science, the students were 
already more aware of human factors within the process of science and 
were subsequently less surprised by these themes in the display. In 
contrast, the museum visitors may have had a more idealistic view of 
science as being highly rigorous and objective. The inference in the 
display that human factors play a significant role could account for their 
raised level of surprise in seeing these topics. 
The responses to this question thus demonstrate that an exhibition 
on the topic of trust between scientists could illustrate surprising concepts 
which are traditionally invisible within museums of science. This in turn 
could encourage visitors (both scientists themselves and general visitors) 
to question their own preconceptions about the role of social factors within 
the practice of science. 
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5.4.4 Awareness of the case studies 
Fewer museum visitors had previously heard about the case studies than 
the physics students. 
Yes: 64% 	No: 33% 	No answer: 3% 
When asked to name familiar case studies, the visitors recalled the 
following topics: 
Kyword No. of answers 
Faraday/lectures 9 
Eddington/Einstein/relativity 	- 6 
Martian canals 5 
Boyle's air pump 3 
N-rays 3 
Weber/gravitational waves 3 
Magdeburg sphere 1 
X-rays 1 
All of them 1 
Figure 5k 
Number of adult answers that included these keywords in response to the question, 
`This display was based on six historical case studies. Have you heard about any of 
these stories before? If yes, which ones? 
All the respondents claimed that the case studies in the display told the 
same story as their previous experiences, with the addition of more detail. 
Interestingly, a similar result was obtained in the evaluation of the 
exhibition Science in American Life (see Chapter 2, Exhibition Review 1). 
While the curators endeavoured to include a high proportion of material 
drawn from the historical scholarship, which presumably would be 
generally unfamiliar, twenty-four percent of the respondents claimed to 
`know everything the exhibition had to say.'368 
This response from Science Museum visitors also corresponds with 
the student result and raises similar questions to those discussed in 
368 Pekarik, A.J., Doering, Z.D. and Bickford, A. (1999):126 
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section 5.3.3. The first possibility is that this audience were already aware 
of the historical scholarship regarding these case studies. This is not 
entirely impossible since people with an interest in science and its history 
are more likely to visit a science museum. They may also have read more 
popular books on the subject and consequently have a more detailed level 
of historical awareness knowledge than someone who has no prior 
interest in science. Yet the specialist nature of the scholarly writings 
interpreted within my display means that a full knowledge of this work is 
unlikely. In a similar fashion to the physics students, the museum visitors 
may have recognised the historical figures and assumed the content of the 
posters. Or else they may have heard the name previously and just 
recalled the name itself rather than the topic. They may have recalled the 
names in a bid not to appear ignorant or to provide me with the 'right' 
answer. Alternatively, they may have examined the posters but not 
appreciated the theme of trust which I endeavoured to portray. A 
combination of these factors most likely caused this high proportion of 
respondents who claimed to be familiar with these case studies. 
In conclusion, both the result from Science in American Life and the 
outcome of my own study indicate that further research is required to 
investigate public awareness and preconceptions about the history of 
science. This research would enable exhibition content developers to 
tailor display material more closely to visitors' prior knowledge and 
preconceptions about the subject. 
- 354 - 
5.4.5 A possible exhibition? 
Seventy-six percent of museum visitors said that they would be interested 
in seeing this display as a full-scale exhibition while twenty-four percent 
replied that they would not. When asked to explain their reasons for 
wanting to find out more, most visitors gave the general answer of wanting 
to learn more detail about these interesting stories. This positive result 
demonstrated that my poster interpretation of the nature of trust between 
scientists was sufficiently interesting to inspire visitors to discover more 
about this topic. It also reveals that there is an appetite for exhibitions 
based upon history of science scholarship and is an endorsement for 
greater knowledge transfer opportunities. 
Other visitor answers were more specific and encompassed one or 
more of the following five themes: 
i. 	Changes in science over time 
To see the science changing during the time is very 
interesting. 
Male museum visitor, aged 35-44, RN1 
I think it is interesting how the link between trust and science 
has changed over time — yet it [sic] many ways remains 
simpler (e.g. spreading ideas via discussion internet sites 
rather than letter). Subject of scientists [sic] credibility is 
interesting. 
Female museum visitor, aged 25-34, RN30 
These comments demonstrate an awareness of the historical context of 
science and an additional recognition that trust and credibility in science 
are dependent on their historical context too. 
- 355 - 
Interest in the process of science 
Like the physics students, several visitors expressed an interest in viewing 
content regarding the development of theories (RN6), the process of 
science rather than just the results (RN22), and how these ideas come to 
be accepted (RN25). Visitors felt that these insights provided a useful 
perspective: 
I think it is a good way to educate non-scientists about the 
processes of peer review and acceptance. 
Male museum visitor, aged 35-44, RN10 
A healthy understanding of the strengths and failings of 
scientific method is a good thing. 
Male museum visitor, aged 55-59, RN23 
Interestingly, one of the visitors was a medical scientist and she strongly 
felt that an understanding of the process of science and the reasons why 
there are differences of opinion would be an exhibition topic of crucial 
• importance: 
The general public tends to think that science is either all 
completely irrefutable or else because one or two ideas 
prove incorrect therefore the whole edifice is useless and 
unreliable. Scientists have to be free to put forward and 
explore ideas freely. 
Female museum visitor, aged 35-44, RN2 
Thus, these comments demonstrate that both practitioners and museum 
audiences perceive a benefit in being more aware of the complexities of 
the process of science, particularly in relation to contemporary science. 
iii. Important for people to decide which aspects of science to trust for 
themselves 
Several visitors perceived that the posters contained a common theme of 
public trust in science rather than my intended theme of trust between 
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scientists. Some respondents, however, noticed the significance of trust 
within the scientific community itself and suggested that an understanding 
of the process of science could facilitate more critical public assessment of 
claims by scientists: 
Make it clear to public that they have to test/investigate what 
they hear for themselves. 
Museum visitor aged 20-24, RN8 
Vital that people understand the evidence base and how to 
determine for themselves what is valid and what is not. 
Male museum visitor, aged 45-54, RN16 
From these comments we can see that museum visitors perceive a benefit 
in viewing an exhibition based upon this topic of trust between scientists. 
While such an exhibition cannot provide visitors with the technical skills or 
knowledge base to assess each scientific claim for themselves, it has the 
potential to enhance their understanding of the uncertainty and debate 
within science. This will provide visitors with an informed perspective 
when hearing about new scientific claims in the media. 
iv. 	Interest in the human aspect of science 
The respondent who was a working scientist commented on finding out 
more about the human influences in accepting or rejecting new knowledge 
claims: 
As a working scientist (in the medical field) but with a private 
interest in some of the more fringe and flaky fields of human 
experience I find how ideas are adopted and discarded very 
interesting. Also most amusing how some now discredited 
ideas influenced early science fiction, even after those ideas 
had been discarded by science. 
Female museum visitor, aged 35-44, RN2 
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A few visitors expressed interest in seeing the failures and 'blind alleys' of 
science: 
It is interesting to learn about scientific mistakes or blind 
alleys. 
Female museum visitor, aged 25-34, RN9 
It demonstrates: People can be wrong! Trial and error... 
Male museum visitor, aged 35-44, RN19 
This correlates with suggestions by the physics students that displays on 
the history of science based upon human stories provide an interesting 
hook for museum visitors. 
v. 	The topics mentioned are relevant to today's politics and debates 
Visitors are particularly interested in the issues of credibility among 
dissenting scientists, especially for topics which have a social and 
economic impact: 
Influence of personal credibility and Politics [sic] on 
acceptance of scientific research is interesting and relevant 
e.g. debates on global warming and GM food safety. 
Male museum visitor, aged 55-59, RN29 
It's an interesting topic, and timely, given arguments over 
evolution, global warming, GM crops etc. 
Male museum visitor, aged 25-34, RN33 
Visitors who did not support the idea of a full-scale exhibition cited a 
number of reasons for their choice. One visitor felt that there was 'too 
much historical data for a day visitor' (RN5), while others felt that they had 
not learned anything new (RN14, RN21). One visitor was not keen on the 
historical approach: 
I think that an exhibition in developing research and/or ways 
to generate cash would be rather beneficial, lets [sic] focus 
on the fulure and not the past! 
Female museum visitor, aged 25-34, RN31 
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Another visitor felt that trust was an inappropriate subject for a museum: 
A museum should be based on fact and heritage, not 
opinions and conflict between scientists. 
Male museum visitor, aged 16-19, RN27 
This expectation to find certainty in a museum illustrates an additional 
difficulty in presenting historical scholarship that presents a more critical 
and less celebratory narrative of science. Visitors may expect to find their 
scientific heroes venerated within a museum display, while historical 
research may generate a narrative that explores the different social, 
economic and cultural contributions of many different actors rather than 
focus on individual achievement. To some visitors, this broader historical 
content may be interpreted as an offensive demeaning of a scientist's 
particular contribution.339 
Hence there is a tension between presenting material that matches 
visitors' expectations about a topic and including elements of historical 
scholarship that may contradict these views. The decision whether to 
present a celebratory or historical (i.e. more analytical) exhibition is 
determined by the brand, purpose and managerial preferences behind 
each individual science museum. If the purpose of a particular museum 
is to preserve the triumphant heritage of science, or to present a positive 
and encouraging view of science, then there is little scope for knowledge 
transfer that seeks to incorporate critical analysis from historical 
scholarship. As discussed in Chapter 4, section 4.2.1, museums may be 
369 This visitor comment made by RN27 echoes similar concerns raised by United States 
Air Force veterans over the Smithsonian Institution's display of scholarly debate with 
regard to the Enola Gay mission to deploy atomic bombs over Hiroshima and Nagasaki at 
the end of the Second World War. While curators sought to include a variety of 
perspectives from the historical scholarship, critics claimed that their interpretation 
undermined the heroic reputation of those involved. See Chapter 2, exhibition Review 1, 
section 2.4.7 for more details. 
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more willing to include analytical and potentially controversial views of 
science in temporary exhibitions rather than their permanent galleries. 
With regards to the question on exhibiting more scholarship, 
virtually all answers were positive. Like the physics students, several 
respondents wanted the inclusion of hands-on exhibits to make the topic 
more interesting and accessible. Other respondents specifically 
mentioned a desire to see more history of science in the public domain: 
I like this idea in principle as many people do not know about 
the history of science. 
Female museum visitor, aged 20-24, RN21 
Brilliant, the history of science is barely touched upon in 
modern education. 
Male museum visitor, aged 20-24, RN22 
These pleasing results indicate that there is a demand among museum 
visitors to find out more about the history of science which is currently 
lacking within formal education. Like the physics students, several visitors 
understood this question to mean greater public awareness of science 
research rather than history of science research. Once again, there is little 
data here to infer about public interest in seeing more historical 
scholarship on display. It does, however, reinforce the notion that history 
of science scholarship has little public identity or recognition, as 
demonstrated by earlier comments made by the physics students (see 
section 5.3.4). 
5.4.6 Visiting other museums 
Seventy percent of respondents answered that they had visited another 
museum during the past year. The most frequently cited museums were 
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the same as the student responses: Victoria and Albert Museum, the 
Natural History Museum and the British Museum. This confirms that the 
Science Museum is on the well-trodden circuit of London's cultural 
attractions and draws an audience which is familiar with visiting a variety 
of museums. The remainder of the museums cited featured a number of 
transport and industriafi technology venues such as lronbridge, the Brunel 
Engine House and RAF Cosford. The inclusion of several art galleries and 
museums demonstrates that Science Museum visitors are not exclusively 
interested in the history of science and technology; they are also 
interested in other historical and cultural attractions. This result suggests 
that visitors to science museums would be potentially receptive to 
exhibitions that combine a social, cultural and technical history of science. 
5.4.7 Conclusions from this first stage evaluation 
The results from this evaluation exercise provided answers for my third 
evaluation question: 
iii) 	Are museum visitors interested in viewing an exhibition derived 
from scholarship on this topic of trust between scientists? 
The top level messages were recognised by the majority of visitors, 
including the topics of public trust of scientists, the acceptance and proof 
of new scientific theories, and human judgements within science. Like the 
physics students, the majority of visitors were not surprised by the ideas 
contained within the display and many claimed to already be aware of 
topics such as Faraday's lectures, Eddington's contribution to Einstein's 
relativity theory, canals on Mars and Boyle's air pump. The most 
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surprising discovery for visitors was the role of reputation and credibility in 
science, plus the concept of garnering public support for an idea, as seen 
in the examples of Davy, Faraday and Lowell. Both of these surprising 
topics were derived from recent history of science scholarship. My 
exhibition has therefore successfully raised visitor awareness of this 
historical research into the workings of science, particularly the role of trust 
between scientists. 
With regard to presenting this topic as a full-scale exhibition, 
seventy-six per cent of visitors responded positively. When asked why, 
visitors cited a combination of the following answers: 
• Interested to see the changes in science over time 
• Interested in the process of science 
• Important for people to decide which aspects of science to trust for 
themselves 
• Interested in the human aspect of science 
• Topics [of trust and credibility] are relevant to today's debates 
All of these themes are present within recent history of scholarship. Two 
respondents specifically expressed an interest in finding out more about 
the history of science, particularly as they felt that it was omitted from their 
formal science education. Perhaps in response to the N-rays case study, 
some respondents expressed an interest in finding out more about 'failed' 
science. Displaying such topics would provide an excellent opportunity for 
displaying many aspects of scholarship regarding the temporary and 
uncertain nature of scientific knowledge. On a similar theme, other 
respondents declared that it was important for them (and by implication, 
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other museum visitors) to decide which aspects of science to trust for 
themselves. This suggests that an exhibition which features aspects of 
the workings of science could therefore enhance public understanding of 
the uncertainty and debate within the process of science. This would 
provide visitors with an informed perspective about contextual influences 
behind new scientific claims in the media. 
Others, however, felt that the museum was a place for 'facts and 
heritage' rather than debate. In this study, only one respondent voiced 
this opinion, but if this was found to be a general trend among museum 
visitors, then it would seriously undermine the government's intention to 
use museums as places to display recent scholarship to public audiences, 
as outlined in the introduction to this thesis. If visitors want to see a 
celebration of science and a display of its facts, then an exhibition based 
upon scholarship which offers an alternative view of science will seem out 
of place and irrelevant to visitors. A positive reception to an exhibition 
derived from scholarship is therefore dependent on matching the 
exhibition location to a museum where its core audience will be responsive 
to this kind of interpretation. 
5.5 Responses from the Science Museum Visitor evaluation 
Stage 2: Interviews 
5.5.1. Methodology 
I set up the room of posters as before and approached fifteen adult 
museum visitors for interview. This second stage of the evaluation was 
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designed to probe visitors' thoughts more deeply about their views and to 
gauge the impact of the poster case studies more carefully. By adopting 
an interview approach, I gave participants the opportunity to speak more 
freely and to give less directed answers than those expressed in the 
questionnaire. At the beginning of the interview I asked visitors to imagine 
the following hypothetical situation: 
A group of scientists have been working on a particular experiment 
for some time. How do other scientists hear about the experimental 
results and how do they decide which ideas to accept or reject? 
I then asked the following four questions and noted visitors' responses. 
• Q1: How do these scientists share their new results i.e. how do 
other scientists find out about the experiment? 
• Q2: How do you think scientists check other scientists' results? 
• Q3: Do you think that there are any other factors which may 
influence scientists in their decision to accept or reject a new 
scientific idea? 
• Q4: Would you be interested visiting a future exhibition about how 
science works? Please explain your answer. 
After this initial section, visitors were invited to view the case study posters 
and then asked to modify or add to their original answers to the same four 
questions. An additional page of questions was given to the visitors to 
provide profile information similar to the questionnaires used in the first 
stage.37°  
370 A copy of these interview questions can be seen in Appendix D. 
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5.5.2 Basic profile of the respondents and their dwell time 
The average dwell time spent by visitors was 19 minutes 30 seconds, 
although for some visitors only 5 minutes of this period was actually spent 
viewing the posters; the remaining time was taken up by the interview. 
This means that the participants in this stage of the study spent the least 
amount of time viewing the posters compared to the other groups. The 
proportion of male to female respondents was virtually equal with 53% 
male and 47% female visitors.371  The ages were also spread across a 
broad range from 16 years to 65 years and above, as seen below in 
Figure 51. As with the stage 1 participants, the profile of my interviewees 
matches the profile of my target audience, hence the results are likely to 
be indicative of this audience group. 















Age range (years) 
Figure 5I 
PNA=Prefer Not to Answer 
Distribution of the ages of visitors who participated 
in the second stage 2 (interviews) evaluation 
371  This corresponds with the Science Museum Visitor Profile for 2005/2006 whereby the 
percentage of all male and female admissions (excluding educational groups) was 50.5% 
and 49.5% respectively. (Simonsson, E. (2006):7) 
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n=15 
Highest level of educational attainment 
0 Postgraduate 
• Undergraduate 
❑ Secondary school 
❑ Sixth Form/FE College 
■ Other 
In terms of educational attainment, nearly three-quarters of visitors were 
graduates, as demonstrated by Figure 5m. 
Figure 5m 
Highest level of educational attainment as indicated by 
participants in the stage 2 (interviews) evaluation 
Despite the slight differences between the categories, the results of this 
evaluation closely match the general Science Museum (ScM) Visitor 
Profile for 2005/2006 (see Figure 5n). This indicates that my results are 
indicative of general visitor opinion. 
(See Figure 5n on the following page) 












Secondary school 13 School up to age 16 12 








Comparison of the highest education attainment of visitors who participated in the stage 2 
(interviews) evaluation and the overall Science Museum Visitor Profile 2005-2006 
For most visitors, this was their first visit to the Science Museum (73%) 
while the remaining proportion (27%) had already visited the museum. In 
terms of frequency of visiting, the repeat visitors had either visited within 
the past year (25%), between 3 and 5 years ago (50%) or more than five 
years ago (25%). The infrequency of these visits suggests that visitors do 
not perceive the museum to be a place of up-to-date information. Perhaps 
there is a sense that once one has visited a museum, there is little reason 
to make a return visit, except over a period of several years. This result 
has two implications for knowledge transfer. First, it implies that museums 
may not be a suitable venue for highlighting recent scholarship as visitors 
only visit on a sporadic basis. Alternatively, this result supports the 
concept of knowledge transfer since a regularly changing exhibition 
programme which incorporates thought-provoking ideas from scholarship 
could actually encourage visitors to attend more frequently. Further 
research would be required to clarify these aspects of knowledge transfer. 
372 Simonsson, E. (2006):13 
373 Includes current students 
374 Does not include current students 
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5.5.3 Analysis and conclusions from Stage 2 
A general summary of visitors' comments reveals a number of trends in 
response to the following questions: 
Replies to Question 1: How do scientists share their new results i.e. how 
do other scientists find out about the experiment? 
Before viewing the posters, most visitors suggested publications or 
journals as the means by which scientists share their ideas, although only 
one person mentioned the involvement of a peer group.375 Blogging, 
websites, and conferences were also frequently mentioned. The full set of 
keywords can be seen in Figure 5o on the following page. 
These keywords indicate that the posters did not greatly change 
visitors' perceptions, apart from their recollection of factors such as letters, 
scientific societies, press conferences and books. None of these terms 
were mentioned before viewing the posters. Consequently, I can conclude 
that the posters increased visitors' awareness of different means of 
communication within the scientific community. 
(See Figure 5o on the following page) 
375 This correlates with the results of a MORI poll commissioned by the Science Media 
Centre and Nature. In a survey of 1,041 adults aged 15+, only 27% of respondents could 
correctly answer the question:' What, if anything, do you understand the phrase "scientific 
peer review in scientific publications" to mean?' (Science Media Centre (2003):35) 
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Publishing/journals 10 1 11 
Blogging/websites 5 1 6 
Conferences 2 3 5 +1 
Talking/word of mouth 4 0 4 
Magazines/Newspapers 3 1 4 
Discussion boards/Wikis 1 2 3 +1 
TV/Radio 2 0 2 
Peer Group/Review 1 1 2 
Email 1 1 2 
Lectures 1 1 2 
Debates/Seminars 1 1 2 
Letters 0 2 2 +2 
Libraries 1 0 1 
Talking to family members 1 0 1 
Meeting at someone's house 1 0 1 
Theses 1 0 1 
New Scientist 1 0 1 
Societies 0 1 1 +1 
Press conferences 0 1 1 +1 
Books 0 1 1 +1 
Flashes of inspiration 0 1 1 +1 
Figure 5o 
Results table of the terms mentioned by visitors in response to Question 1: How do 
scientists share their results i.e. how do other scientists find out about the experiment? 
Replies to Question 2: How do you think scientists check other scientists' 
results? 
Virtually all respondents mentioned replication, both before and after 
viewing the posters with no apparent shift in opinion (see Figure 5p). 
Several social and human factors were mentioned before viewing the 
posters which suggests that visitors are already aware of these influences. 
Some visitors were cynical about the realities of replication and claimed 
that scientists only check results if they are suspicious and want to prove 
the other person wrong. This negative tone was slightly more prevalent in 
other visitor responses after viewing the posters. Instead of citing the 
methodical approach of repeating and checking experiments, some 
visitors appeared to be less certain of this procedure in their comments of 
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`They don't check!' and 'They steal ideas.' Overall, however, the notion of 
replication is deeply embedded with visitor preconceptions about science 
and does not appear to have been greatly challenged by the poster 
display. 







Try the experiments for themselves 7 1 8 
Compare to other scientists' results 2 1 3 
Demonstrations - go and see other 
scientists do it to prove it 1 1 2 
Test the assumptions 2 2 
Only check if in the same field of 
study 2 2 
Evaluation 1 1 
Peer group 1 1 
Reason and logic 1 1 
Technology 1 1 
Test the methodologies 1 1 
• Document your approach 1 1 
They don't check! 0 1 1 +1 
They steal ideas 0 1 1 +1 
Check predictions 1 1 
They only check if suspicious 1 1 
Only check to prove someone 
wrong 1 1 
Scientists are secretive /won't share 1 1 
Depends on the scientist 1 1 
Depends on popular culture at the 
time 1 1 
Preconceptions create a bias 1 1 
Figure 5p 
Results table of the terms mentioned by visitors in response to Question 2: How do you 
think scientists check other scientists' results? 
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Replies to Question 3: Do you think that there are any other factors which 
may influence scientists in their decision to accept or reject a new scientific 
idea? 
The high frequency of terms relating to government and sponsorship 
indicates that museum visitors recognise the various political and financial 
influences that prevail in science (see Figure 5q on the following page). 
Visitor awareness of these factors contrasts with the idealised view of pure 
research that scientists often wish to promote in museum exhibitions.376 
Visitors are also aware of social factors such as a scientist's reputation, 
religious beliefs and contemporary ideas which may all shape another 
scientist's decision to reject or accept new ideas. As seen in the 
responses to question 1 of this evaluation, there was little mention of the 
peer review process, which indicates that this topic is generally unknown 
among museum visitors. This result is especially surprising given that 
nearly three-quarters of the respondents were graduates. 
After viewing the posters, visitors cited more factors which 
demonstrate the social and uncertain nature of science. Most of these 
factors were not mentioned prior to viewing the posters. This is a pleasing 
result as this was one of the aims of this exhibition, although it is difficult to 
assess if this will have any long term impact on visitors' perceptions of the 
functions of science. These answers may also be a behavioural result - 
visitors may have mentioned factors from the posters in belief that this was 
the 'right' answer, rather than give a true measure of their opinion. 
376 See Chapter 2, Exhibition Review 1, section 2.4.4 for the views of scientists. who 
wished to portray 'pure' scientific research in the Science in American Life gallery. 
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Keyword mentioned Before After 
Total 




Government/political influences 6 2 8 
Money/funding/sponsorship 7 1 8 
Reputation/credibility of the scientist 2 4 6 +2 
Commercial interests 2 1 3 
Religious beliefs 2 1 3 
Contemporary ideas 2 0 2 
Implications for their own work 2 0 2 
Personality 1 1 2 
Results can be influenced by their 
expectation 1 1 2 
Social factors 1 1 2 
Availability of IT 1 0 1 
Competition 1 0 1 
Depends on how scientists perceive 
the world 1 0 1 
Different environmental conditions 1 0 1 
Difficult if an idea is unorthodox 0 1 1 +1 
Ethics and morals of the time period 1 0 1 
Historical context 1 0 1 
Ideas are rushed out too quickly 0 1 1 +1 
Interests play a role but are hidden 1 0 1 
Is it useful knowledge? 1 0 1 
Lack of repetition suggests 
something's not true 0 1 1 +1 
Language barriers 1 0 1 
Limited by publishing opportunities 1 0 1 
Previous experience 1 0 1 
Public opinion 1 0 1 
Scientists do not have commercial 
interests 1 0 1 
Uncertainty is the nature of science 0 1 1 +1 
Zeitgeist 1 0 1 
Figure 5q 
Results table of the terms mentioned by visitors in response to Question 3: Do you think 
that there are any other factors which may influence scientists in their decision to accept 
or reject a new scientific idea? 
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Replies to Question 4: Would you be interested in visiting a future 
exhibition about how science works? Please explain your answer? 
Here the responses were exactly the same both before and after viewing 
the posters, with eleven respondents answering 'yes', two 'no' and two 
`possibly.' For the visitors who replied positively, the general opinion was 
that trust was an interesting topic but needed to be presented in an 
interactive way. Those visitors who did not support the idea of an 
exhibition suggested that this topic could be conveyed in a more 
interesting format such as a film or documentary. 
The idea of having a laboratory set up with scientists at work was 
mentioned by two visitors but the inclusion of such a feature raises several 
issues. Firstly, it is not truly representative of the scientific process. While 
the laboratory is the iconic place of science, it only accounts for a small 
fraction of research and varies greatly between disciplines. 	Many 
experiments occur over long time periods of many days or even months, 
which is vastly longer than the dwell time of museum visitors. In addition, 
this kind of installation would not highlight many of the everyday workings 
of science, such as writing journal papers, the peer review process, 
presenting papers at conferences and the inherent role of trust within 
these activities. 
The installation of a laboratory within a museum exhibition would 
also raise a number of practical issues for museum interpretation such as 
(i) what kind of laboratory should one display? (ii) what experiments could 
be demonstrated within a short time period? (iii) will the science 
undertaken in the laboratory be purely for demonstration purposes or will it 
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actually contribute to a research programme? (iv) will scientists feel 
comfortable working under the gaze of visitors? Would scientists really 
volunteer to work under direct public scrutiny? (v) what are the health and 
safety requirements for the participating scientists and museum visitors? 
In light of these considerations I argue that accommodating such a request 
is impracticable since it offers little genuine insight into science and poses 
many operational challenges for both scientists and museums. 
In the final section of the interview I asked visitors to make 
suggestions about a possible display on this topic. One person suggested 
having articles from New Scientist from the past year to show how rapidly 
science changes. Another person suggested having a comparison 
between measurement and detection of phenomena in the past and our 
dependence on technology to achieve these measurements today. In my 
opinion, this last suggestion would be a viable option for creating an 
exhibition which encompasses many different aspects of historical 
scholarship, including the theme of trust. For example, one could present 
material on electrical standards, creating detector technology such as 
cameras, spectrometers and cloud chambers, or the challenges of 
accurately measuring lengths and distances, from early surveying 
techniques to global positioning satellites (GPS) and the international 
standard of metric measurement. Such an exhibition could feature a 
number of intriguing and visually appealing artefacts. In contrast, the 
suggestion of the changing New Scientist articles has less relevance as it 
would highlight changing knowledge in science rather than changes in 
practice. In addition, this material is readily available online and a printed 
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display of these articles would offer little visual appeal within an exhibition 
environment. 
In terms of the most interesting case studies, visitors mainly 
mentioned the N-rays/X-rays poster and the Lowell/canals on Mars poster. 
This result corresponds with other comments in the earlier evaluations.377 
When I probed visitors further about their interest in this topic of trust 
between scientists, the majority of respondents claimed that it would be 
most interesting within an broader exhibition rather than as an exhibition 
theme in its own right. One suggestion was to include these issues of 
trust between scientists within an exhibition about a controversial topic in 
which matters of trust would become highly salient. Thus, instead of 
creating a display purely on the subject of trust, exhibition developers 
could incorporate elements of trust within an exhibition on a more 
appealing topic. From these results it would appear that trust is not 
sufficiently appealing on its own but could be incorporated into other 
exhibition topics. 
5.6 Conclusions from the Science Museum visitor evaluation  
The results of both evaluation stages indicate that the posters successfully 
raised visitor awareness of the various different factors at play when 
scientists decide whether to accept or reject new ideas. This awareness 
was demonstrated by the increased mention of the social factors and 
uncertainty within science by visitors after viewing the posters. My display 
therefore achieved my objective of communicating themes from the 
377 See sections 5.4.2 and 5.5.2 of this chapter 
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scholarship on trust to a public audience. Although this heightened 
awareness of trust within science was only apparent to a limited audience 
on a possibly temporary basis, the successful communication of this 
concept demonstrates the potential impact of full-scale exhibitions as a 
vehicle for the knowledge transfer of scholarly themes. When questioned 
specifically about converting this display into a full-scale exhibition, the 
majority of visitors were supportive, although there was. less consensus on 
whether this topic merited its own display or should be incorporated within 
a display on a wider subject. In terms of specific content, the historical 
case studies concerning N-rays and the canals on Mars were deemed to 
be the most surprising and interesting topics which suggests that these 
case studies could be expanded into full-scale exhibits. This result also 
contradicts current exhibition orthodoxy of including well-known topics and 
historical characters to act as hooks to engage visitors' interest. The 
challenge of this approach, however, is that museums are less likely to 
contain artefacts associated with lesser-known figures. The opportunities 
for interpretation using material culture may therefore be highly limited. 
In conclusion, both stages of this museum visitor evaluation 
programme have demonstrated how my poster display communicated 
scholarly themes regarding trust to a museum audience. A significant 
majority of respondents to my questionnaires and interviews were 
supportive of the notion of a full-scale exhibition on this topic. This result 
thus indicates that knowledge transfer from history of science scholarship 
to a museum audience is both possible and appealing. 
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5.7 Overall conclusions from this evaluation programme 
In this chapter I have described and commented upon the results of my 
evaluation programme. Using a combination of focus group discussions, 
questionnaires and interviews I have sourced comments from both subject 
specialists and a sample of independent adult visitors aged 16 years and 
above who visit museums of science. In this conclusion I shall reconsider 
my three original evaluation questions. 
5.7.1 Using scholarship to create an exhibition narrative 
My first evaluation question considered the effectiveness of my selection 
of topics from the historical and sociological literature on trust: 
i. 	Does this display reflect current ideas and trends in the history of 
science scholarship on trust between scientists? 
Both the historians and curators recognised the scholarly origins and 
themes of my display topic of trust between scientists. Both groups also 
suggested that this topic could be displayed thematically (e.g. replication, 
witnessing, public reputation) rather than chronologically as in my 
exhibition. While I believe that my linear approach was the most suitable 
for the given circumstances and target audience, this observation 
highlights the need for museums to carefully consider the different 
possible narrative formats which could be used to convey scholarship. I 
believe that my choice of presenting the case studies in chronological 
order was a valid approach for a number of reasons. Firstly, it worked well 
in conjunction with the linear space available for the display of my work. 
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For a different location, a modular approach may have been more 
appropriate. Secondly, the chronological narrative offered visitors a 
reassuringly familiar thread alongside a wealth of unfamiliar and abstract 
content. This approach may be particularly useful for knowledge transfer 
exhibitions where the relevant scholarship is far removed from everyday 
life. Thirdly, selecting case studies to represent the process of science, 
such as replication or witnessing, would have required an introductory 
section in the exhibition in order to clarify these terms. 
This question of adopting a linear or modular narrative approach 
highlights the more general challenge of establishing the level of prior 
knowledge required for visitors to fully appreciate scholarly debate. In my 
exhibition, trust between scientists is most visible when there is a deviation 
from the normal set of events or behaviour e.g. unexpected results prompt 
a scientist to check or even replicate a colleague's work. Unless visitors 
have a prior understanding of the process of science, these subtle 
nuances of the role of trust are difficult to appreciate. For example, it 
would be challenging to explain the elements of trust within the peer 
review process if visitors did not have any concept of this assessment. 
Consequently, I would argue that an exhibition based upon the 
sociological nature of science will either need to be targeted at specialist 
audiences who already have this awareness; otherwise an introductory 
explanation will be required. 
In addition to this prior knowledge of how science works, there is 
the additional question of visitors' awareness of the wider historical, 
cultural and social narrative of the chosen case studies. Several students 
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and visitors indicated an interest in viewing the case studies within a 
broader historical and political perspective. While this interest is greatly 
encouraging for the display of more scholarship, it also raises the 
challenge of identifying a base level of visitors' historical knowledge. For 
example, the case study on Robert Boyle and the air pump requires an 
appreciation of the gentlemanly culture of the seventeenth century. Thus, 
in order to pitch an exhibition at an appropriate intellectual level, museums 
will need to undertake extensive formative evaluation to determine visitors' 
prior knowledge of both the process of science and the context of more 
general historical events. 
In conjunction with a wider historical background there is the added 
complication of including case studies that relate to everyday life. The 
discussion in the historian and curator focus groups suggested that these 
contemporary examples would create a link between the historical case 
studies and visitors' own experiences. The visitors themselves recognised 
the significance of trust in relation to current debates regarding genetics 
and climate change. These two examples demonstrate how contemporary 
case studies with a direct link to everyday life would mainly be in the 
medical and environmental sciences, whereas my examples were based 
upon the physical sciences. Adopting everyday relevance as a criterion 
for selecting exhibition topics for display would therefore limit the range of 
scholarship to be interpreted for display. 
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5.7.2 Interpretation of scholarship 
The responses from the Curators' and Historians' focus groups provided 
me with insight into the issues raised by my second question: 
ii. What are the challenges involved in transferring knowledge from 
academic research into museum exhibitions? 
Both the historians and curators recognised the lack of relevant objects 
within museum collections as a major hindrance to the display of 
scholarship. This is partly a consequence of science museums having 
collections that focus on the technical function and historical significance 
of objects (either the object itself or the person who used it) rather than 
having objects which relate to human practices and influences within 
science. 	Indeed, one could question whether such objects exist. The 
display of scholarship is also hindered by the diverging interests of 
curators and academic historians of science. In recent decades historians 
have focussed more on the cultural and sociological nature of science 
rather the practical operations and results of scientific instruments. This 
disparity between the objects available in museums and the primary 
archive material usually consulted by historians makes it extremely difficult 
for exhibition developers to map scholarship onto objects for display. 
The topic of trust between scientists was exceptionally difficult to 
display as its abstract nature makes it difficult to resolve in material culture. 
It would be equally difficult to display other human emotions such as love, 
anger, jealousy or sorrow. If a museum decided to go ahead and exhibit 
this topic of trust, both the science student and museum visitor responses 
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to this evaluation indicate that a hands-on interactive approach would be 
most desirable. Possible means of interpretation could include the use of 
media resources (animations, video, audio clips) or facilitated activities by 
staff on gallery. Indeed, some respondents suggested that this topic of 
trust was too detailed to be explained within an exhibition format. 
Alternatively, a museum could avoid the challenges of sourcing 
relevant material culture by developing a discussion-based format, as 
suggested by members of the historians' focus group.. This resource could 
be used within a seminar or classroom environment as part of a museum's 
outreach programme within formal education. For example, the tutor 
could ask the pupils to consider the general nature of trust and how we 
use it in society before progressing to consider specific examples in 
science. This facilitated debate would be more engaging and memorable 
than a static exhibition. 
5.7.3 Public awareness of the history of science 
The results from the physics student evaluation and both stages of the 
museum visitor evaluation can be used to answer my third evaluation 
question: 
iii. Are museum visitors interested in viewing an exhibition derived 
from scholarship on this topic of trust between scientists? 
The most surprising result of this evaluation was the claim by the majority 
of the physics students and museum visitors that this material was familiar 
content and yielded few surprises. There may be several explanations for 
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this result. The first is that respondents may have already heard about 
these ideas from other sources such as science books, magazines and 
documentaries. This is quite possible as museum visitors are essentially a 
self-selecting audience i.e. their interest in science has most likely 
prompted their visit to the Science Museum. In terms of knowledge 
transfer, this result also implies that science museums may not be the 
most suitable place for the public display of scholarship since it will only be 
viewed by a knowledgeable audience to whom it offers no new content. 
The other alternative is that visitors only skimmed the posters and 
made assumptions about the content based upon their existing knowledge 
of key historical figures such as Boyle, Faraday and Lowell. The case of 
Eddington and Einstein was cited most frequently as being the most well-
known case study for both visitors and students, while the case study of 
Weber and gravitational waves was more familiar to the physics students. 
This recognition of well-known historical characters may have prevented 
visitors from noticing the subtle details yielded by the inclusion of historical 
scholarship to the main story. From these results I argue that it may 
therefore be advisable for exhibition developers to include unknown 
figures within an exhibition narrative. I believe that this strategy would 
encourage visitors to study the material in more detail and to make fewer 
assumptions about the nature of the content. The subtle nature of the 
scholarly themes also suggests that they need to be clearly identified 
within the exhibition narrative as offering a different story; otherwise they 
may be easily overlooked. 
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Coupled with the lack of surprise at the content, visitors also 
appeared to be unchanged in their opinion about the role of trust in 
science when questioned before and after viewing the posters. Several 
respondents mentioned the role of human and social influences in science 
before viewing the posters, although few mentioned the process of peer 
review. Again, this may be a consequence of having a knowledgeable 
audience. This lack of change of opinion may also be a result of the 
poster format which visitors found difficult to engage with; the dwell time of 
5 minutes certainly suggests that this is a strong possibility. On a positive 
note, these posters may have inspired respondents to consider scientific 
claims more carefully in the future, although measuring this effect is 
obviously beyond the scope of this study. 
Despite these claims of having encountered the material before, the 
majority of the student and visitor respondents were still interested in 
visiting an exhibition based upon this topic. For the physics students they 
viewed this exhibition as a means of empowering the public to distinguish 
between genuine and pseudo scientific claims. In their opinion, it would 
enhance public understanding of how science works and would highlight 
issues of credibility and the ensuing public trust of scientists. Many 
respondents commented how they thought a historical narrative would be 
appealing and accessible to a general audience. Similar motivations were 
mentioned by the museum visitors, particularly the sense of deciding 
which aspects of science one could trust and the significance of scientists' 
credibility within contemporary debates such as climate change and 
genetically modified foods. These comments suggest that exhibitions on 
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history of science scholarship could play a pragmatic role in assisting 
public assessment of contemporary scientific issues. 
5.8 Limitations of this evaluation programme  
While this evaluation has yielded some useful insights into the creation 
and reception of a display based on recent scholarship, there are a 
number of limitations to this experiment. Firstly, it is difficult to condense 
all the concepts of a historical argument into a small display case; in a full-
scale exhibition the concepts could be fully explained over a series of 
cases. In addition, using posters without objects to convey the themes of 
the exhibition was visually unappealing in the public evaluation but people 
were generally happy to participate once the situation had been explained. 
The sample sizes of the student and public evaluations were very small 
compared to the overall physics student and museum visitor populations, 
but since the answers were mostly consistent, a larger sample may not 
have necessarily yielded any particularly different results. In addition, 
asking Science Museum visitors to participate in the evaluation created a 
self-selecting audience which may not be a representative sample of a 
wider public audience. A possible expansion of the evaluation could 
include developing one of the more popular topics, such as N-rays, from a 
poster to a display case and/or interactive exhibit on the difficulties of 
seeing such an elusive phenomenon. 
Discrete observation of the visitors' behaviour during the evaluation 
exercise also revealed that questionnaire visitors spent approximately 10 
minutes viewing the posters, compared to the 2-5 minute period spent by 
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interview respondents. This implies that the results of the questionnaire 
evaluations (physics students and Stage 1 of the museum visitors) are 
more indicative of the information on the posters since participants spent 
more time regarding these than the Stage 2 (interview) participants. The 
answers offered during the interviews are more likely to reflect visitor's 
own opinions. In addition, interview visitors were more reluctant to talk 
after viewing the posters. Consequently their secondary answers were 
vague and it was more difficult to discern if there was any change of 
opinion. 
Despite these challenges, I believe that the variety of evaluation 
techniques used here — focus groups, questionnaires and interviews — 
have yielded a rich source of information on knowledge transfer between 
academics and curators. In terms of a peer review assessment, both the 
curators and academics successfully recognised the scholarly themes 
contained within my display and acknowledged the potential for exhibiting 
this topic as a full-scale exhibition. Both the curators and historians also 
expressed an interest in greater collaboration to produce exhibitions based 
upon scholarship, despite the pragmatic and conceptual challenges of 
interpreting scholarly themes. 
In addition, the results of the visitor evaluation demonstrated that 
the posters successfully communicated my selected themes on the nature 
of trust between scientists. Many visitors mentioned keywords which were 
indicative of my exhibition objectives and learning outcomes. The majority 
of the physics students and Science Museum visitors were also supportive 
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of the idea of viewing full-scale exhibitions on this topic of trust. These 
results thus demonstrate that knowledge transfer between historians of 
science and curators is possible and is welcomed by museum audiences. 
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Chapter 6  
Conclusions and implications of this study 
6.1 Introduction  
The aim of this project was to investigate and identify the challenges of 
knowledge transfer between academic historians of science, curators and 
museum audiences. In this chapter I draw conclusions from my work to 
create a summary of the considerations required when creating an 
exhibition based upon themes drawn from scholarship. Although this 
project has focused on sourcing exhibition content from the history of 
science literature, the implications will almost certainly have resonance 
with any exhibition based upon recent historical scholarship.378 
I have reached these conclusions through a combination of 
investigative approaches. 	During the initial stages of this project I 
reviewed four previous exhibitions which contained a significant amount of 
scholarship, both for history of science and other types of history. By 
interviewing exhibition staff and conducting my own analysis of the 
displays, I have been able to gain insight into the motivations and 
challenges experienced by museums in presenting a scholarly perspective 
on historical topics. These exhibition reviews also provided me with a 
foretaste of the challenges involved in creating an exhibition based upon 
principles of knowledge transfer between historians and curators. 
378 For example, many of the conclusions and recommendations of this thesis reinforce 
the challenges highlighted by Colin DivaII and Andrew Scott with regard to the display of 
historical scholarship within transport museums. Topics such as the central role of objects 
within exhibition interpretation and the inclusion of social history narratives are common 
themes. See Divall, C. and Scott, A. (2001) for more details. 
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In the next stage of the project I reviewed the literature on my 
assigned exhibition topic concerning the nature of the working trust 
between scientists. This review provided me a series of case studies 
which I developed as a combination of traditional display cases and 
posters. Presenting this display to a number of different audiences 
enabled me to gain vital insight into the professional and public reaction to 
my interpretation of scholarship. 
By undertaking these various roles, from historian to curator, 
exhibition critic and visitor researcher, I have had the opportunity to view 
the knowledge transfer process from a number of different perspectives. 
With this insight I now return to the original objectives of the knowledge 
transfer programme as declared by the AHRC in 2004. According to this 
directive, knowledge transfer between researchers in the humanities 
sector and museums offers the following benefits: enhancing research 
within academia and museums; providing enriched exhibition content, and 
enhancing opportunities for museums to act as centres of cultural 
exchange. These perceived benefits are based upon a simple model of 
knowledge transfer where historical research is easily incorporated into 
exhibition material and becomes available to the general public. 
My research indicates that this model of knowledge transfer 
between academic historians and museums of science is far more 
complex. In the simple model, museums assume a passive role of merely 
acting as a conduit for research to reach the public. Equally, the museum 
visitors are assumed to absorb the presented research without question. 
In this chapter I challenge these assumptions by considering the role of 
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each of the players (historians, curators and museum visitors) within the 
process of knowledge transfer, based upon the outcomes of my study. 
First, in section 6.2 I consider the likelihood of enhanced research 
opportunities within academia and museums as a consequence of 
knowledge transfer. My research indicates that there are a number of 
practical and conceptual difficulties in achieving this objective, such as 
making museum artefacts more readily available to historians and 
combining the different research approaches of historians and curators. 
In section 6.3 I consider whether knowledge transfer can enrich 
exhibition content. I argue that historical scholarship can indeed enrich 
content by providing a wider social and cultural perspective on science 
artefacts. In order to present these perspectives, however, it is first 
necessary to convince museums that these topics are worthy of display. 
With few relevant artefacts, museum exhibition developers may be 
reluctant to adopt scholarly exhibition themes which make little use of their 
collections. The museum also has to consider the agendas of a number of 
external stakeholders, such as government departments, sponsors and 
scientists, all of whom will have their own preferences for new exhibition 
topics. As the reader will discover, this complex decision-making process 
means that the inclusion of history of science scholarship within 
exhibitions is often negated by a number of practical and conceptual 
concerns. 
In section 6.4 I adjust my focus away from academics, curators and 
exhibition developers to consider the museum visitor. The results of my 
study indicate that typical visitors to museums of science would indeed be 
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interested in an exhibition based upon the scholarly theme of trust 
between scientists. Somewhat surprisingly, a significant proportion of 
respondents claimed to already be aware of the historical case studies 
which I presented. 	This result demonstrates how visitors incorporate 
their own knowledge and assumptions within their interpretation of 
museum exhibitions. Consequently, I argue that exhibitions based upon 
scholarship need to be developed in consideration of visitors' assumptions, 
both about the purpose of science museums and their existing knowledge 
of the history of science. 
Finally, I end this project with a series of recommendations for other 
historians, curators and exhibition developers who may consider creating 
an exhibition based upon themes derived from historical scholarship. 
Although these findings originate from my focus on the history of science, I 
believe they are relevant to any exhibition based upon scholarly historical 
themes. 
6.2 Knowledge transfer as a means of enhancing research within  
academia and museums  
This project has uncovered a number of ways in which knowledge transfer 
between academic historians of science and museum curators can lead to 
new opportunities for further research. When creating my own display, 
devising the interpretation for individual objects enabled me to identify 
unanswered questions which could benefit from additional historical 
research. For example, writing the label for the electrolysis apparatus 
included in my display on scientific lectures in the early nineteenth century 
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led me to reconsider the object in terms of how it was used. In the existing 
literature, the object is assumed to provide a demonstration of Humphry 
Davy's claims about electrolysis. Yet when I considered the small scale of 
the object, I wondered how the original audience was able to witness the 
events described. By considering the exhibition's theme of trust, I 
imagined myself as a member of the audience and realised the difficulty of 
observing such a small effect when seated at the back of a lecture theatre. 
This question of visibility does not appear within the contemporary or 
historical literature and could be worthy of further investigation. If the 
effect is indeed too small to be witnessed then it would provide further 
evidence of the audience's trust in Davy's claims. Thus, thinking about the 
use of an object when considering topics for interpretation can yield 
additional research questions for historians. 
Similarly, my exhibition reviews in Chapter 2 demonstrated the 
possibilities of identifying new avenues of historical research. For the 
Manchester Science gallery, the curator undertook a period of research to 
outline the layout and location of James Joule's and John Dalton's 
workshops. Although the concept of recreating these workshops was 
eventually deleted from the exhibition plan, the preliminary investigations 
provided new research material. 379 Likewise, when considering the 
content for The Chronicles of Froissart exhibition, historian Peter 
Ainsworth was inspired to conduct new research into the production of this 
medieval manuscript. This production process had previously not been 
considered by historians. Thus, these examples demonstrate how 
379 Holgate, R. (2008) 
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considering the interpretation of objects within a scholarly exhibition 
narrative can inspire new research questions for both curators and 
historians. 
An obvious solution to enhancing knowledge transfer and furthering 
research opportunities would be to foster greater links between the 
curatorial and academic communities. The results of this study confirm 
that strong collaborative links are already present between curators and 
historians of science but a combination of practical and conceptual 
differences currently hinder knowledge transfer into exhibitions. Viewed 
from a distance, there is little apparent distinction between academic 
historians of science and curators. Many curators at museums of science 
are now trained historians of science, often up to doctoral level. They 
publish articles in the same history of science journals and attend the 
same conferences as their academic counterparts. They may also 
supervise collaborative studentships with academic departments or else 
conduct research fellowship programmes where academics can undertake 
research on specific collection items. 
On a micro-level, these joint endeavours between individual 
curators and historians outwardly suggest that knowledge transfer should 
be relatively straightforward. For small museums of science, these 
collaborative links may indeed be fruitful and generate exhibitions based 
upon scholarship, as seen in the example of Empires of Physics at the 
Whipple Museum in Cambridge. For large-scale regional and national 
museums of science, however, the collaboration between individual 
academics and curators becomes less significant as the competing 
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agendas of museum management and exhibition developers can prevent 
research opportunities from being explored further. For example, if the 
senior management of a large science museum decides to present a 
series of exhibitions on contemporary rather than historical science then 
the curator has to prioritise their research onto relevant content material 
and postpone their historical research. Consequently, I believe that 
exhibitions on history of science scholarship are more likely to be 
presented in smaller specialist museums where curators have greater 
control and opportunities to include the scholarship of their choice. 
In addition to these variable opportunities for collaboration, there is 
one significant difference between curators and academic historians of 
science: their relative interest in material culture. For most curators, their 
collections take priority and their research is focused on these specific 
items. In contrast, historians are not restricted to any particular collection 
of objects and can undertake the research of their choice. Since their 
chosen topic is their primary motivation, historians will travel to the 
relevant libraries and archives to source material rather than restrict 
themselves to certain items available in the collections of a single 
institution. 
To foster common research links it would seem sensible to 
encourage more historians to use museum collections as part of their 
research. Yet in this study, some historians voiced a number of practical 
concerns which hindered their ability to conduct research with museums. 
For example, historians commented on how they found it difficult to 
ascertain which objects were held in museum collections, plus there was 
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the additional difficulty of accessing objects which were either on display 
or held in secure storage. These practical constraints can greatly hinder 
collaborative research. 
Even within their own departments, the historians featured within 
this study commented on the difficulty of combining their teaching duties 
and research work with museum collaboration. Exhibitions are scheduled 
throughout the year, whereas academic timetables are fixed. This can 
pose difficulties if historians are required by museums to assist with 
exhibition content during term-time or the examination period. When 
reflecting upon his experience of working on The Chronicles of Froissart 
exhibition, historian Peter Ainsworth described the tension generated 
within his department. His colleagues felt that he was neglecting his 
duties and was thereby placing additional burdens on their own teaching 
and research schedules which could adversely affect the department's 
research rating. Although these claims were unfounded and Ainsworth's 
colleagues were later supportive of his involvement with the exhibition, this 
example demonstrates the perceived threats that collaboration may raise 
within academic departments.38°  
For curators, additional factors hinder the opportunities for 
advancing research opportunities generated by exhibitions. Once a 
curator has finished his or her academic studies and taken up their 
museum role, the demands of the job make it very difficult for them to 
keep up-to-date with recent scholarship. If the museum is close to an 
academic history of science department, such as the Whipple Museum in 
380 Ainsworth, P. (2008a) 
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the History and Philosophy of Science Department of Cambridge 
University, then there may be greater opportunities for curators to remain 
aware of historiographical trends and potentially incorporate them into 
exhibitions. In practice, curators embark on an alternative career path to 
their academic counterparts and develop a different set of skills. The 
demands of collections administration and exhibition development often 
mean that opportunities to develop further research skills and keep up-to-
date are reduced. 
Joint seminars between curators and historians also seemingly offer 
another avenue for generating awareness of collaborative research 
opportunities, as demonstrated by the South Kensington Institute for the 
History of Technology (SKIT) seminars.- Held once a fortnight, these 
seminars are designed to foster links between the academic historians at 
Imperial College and the curators of the Science Museum. In reality, the 
curators and historians only attend the seminars which they deem to be 
relevant to their own work. This means that curators attend the seminars 
relating to museological issues and the historians attend the seminars 
which deal purely with historiographical issues, hence the collaborative 
effect of holding joint seminars is negated. 
This selective appearance of historians and curators to joint 
seminars illustrates the conceptual and professional boundaries between 
the two groups. Despite their common educational backgrounds, curators 
and historians of science have different research interests which strongly 
limit the potential scope for enhanced research opportunities and 
knowledge transfer. Within museum work, curators' research is shaped by 
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the collections, such as researching the provenance of new and potential 
acquisitions, or researching the operational function and historical 
significance of exhibition objects in order to enrich their interpretation. In 
general, this research has little relevance to academic historians. Instead, 
it is the non-collections based archive research conducted by senior 
curators which offers the greatest confluence of interest with academic 
historians. Yet with little reference to collection items, this curatorial 
research is more for the benefit of the academic community than for the 
purposes of enriching exhibition content. 
Apart from this archive-based research conducted by senior 
curators, many curators often only have time to conduct 'need-to-know' 
research i.e. research on selected objects which will directly relate to the 
exhibition content. Curators will therefore have a preference to include 
their own object-focused research as exhibition content rather than the 
more abstract and generalised social history conducted by academic 
historians of science. Object-focused interpretation text is also favoured 
by curators and exhibition developers as it encourages visitors to examine 
the display objects in more detail. In addition, there may be a preference 
by museum management to display in-house object-focused research 
rather than abstract research conducted by external historians. 
Consequently, I argue that enhancing research collaboration between 
academics and curators will always be moderated by the needs of the 
museum, regardless of the opportunities made available. 
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In summary, this project has demonstrated that knowledge transfer has 
the potential to enhance research within academia and museums but only 
in specific ways and circumstances. At present, historians, curators and 
exhibition developers have different priorities and agendas. For historians, 
their research is directed by their personal interests and access to archive 
material. For curators and exhibition developers, their research is focused 
on material culture and will be tailored to provide the most engaging 
exhibition content that will enable visitors to appreciate the objects 
selected for display. Thus, while academics can follow their own personal 
interests, and those current within their academic field, the research 
priorities of curators and exhibition developers are directed by the needs 
of the museum and its visitors. 
Despite these different research agendas, this study has 
highlighted a number of ways in which opportunities for knowledge 
transfer could be enhanced. With greater access to museum collections, 
careful scheduling and departmental support, historians of science could 
use the material culture of museum collections to generate object-focused 
research. Such scholarship would be highly useful to curators as relevant 
exhibition content. To complement this, curators could promote their 
collections to historians to highlight possible collaborative research 
opportunities. Furthermore, curators could devise collecting policies which 
consider the wider social context, thus increasing the relevance of the 
collections to historians of science. 
All of these suggested measures will require both financial support 
and formal recognition by funding bodies and research councils. At 
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present, humanities funding is determined by the aims outlined within the 
research proposal rather than by the potential for reaching non-specialist 
audiences. Within the physical sciences, research grants bestowed by the 
Science and Technology Facilities Council (STFC) include a public 
outreach budget of one percent of the funds allocated. 381  A similar 
approach could be adopted by humanities funding bodies in order to 
provide the necessary financial support for knowledge transfer. 
Formal recognition for knowledge transfer would also greatly 
encourage historians of science to participate in such schemes. At 
present, there is little peer support or career capital to be gained by 
academic historians in attempting to explain their work to non-specialist 
audiences. Equally, senior management within museums need to 
recognise the benefits of collaboration with academics and encourage 
such research. This process of recognition may improve over the next 
few years as universities adopt the new Research Excellence Framework 
(REF). As the successor to the Research Assessment Exercise (RAE), 
this proposed review programme includes a measure of the impact of the 
assessed research. These impacts include contributions to the 'economy, 
society, public policy, culture or quality of life.'382 One of the suggested 
methods of creating a cultural impact is to present the research as a 
museum exhibition.383 
Thus, if successful, this REF scheme could provide the much-
needed formal recognition for collaboration between academia and 
museums. Combined with specific funding opportunities, I believe that the 
381  Science and Technology Facilities Council (STFC) (2009) 
382 Higher Education Funding Council for England (HEFCE) (2009a):2 
383 Higher Education Funding Council for England (HEFCE) (2009b):42 
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challenges of the REF assessment will assist in fostering a culture of 
public outreach within the academic history of science community. This 
culture would motivate historians to actively engage with non-specialist 
audiences. In the meantime, I believe that adopting the collaborative 
research practices outlined in this section could eliminate some of the 
practical and conceptual challenges which currently hinder knowledge 
transfer. 
6.3 Knowledge transfer as a means of providing enriched exhibition  
content 
In this section I consider how scholarly themes can be included within 
science museum exhibitions to provide enriched content. Using examples 
derived from my own study and the exhibitions reviewed in Chapter 2, I 
argue that the potential for enriching content is dependent upon two key 
factors: i) who decides upon the exhibition topic and its narratives, and ii) 
the manner in which these themes are interpreted within the exhibition. I 
will discuss these factors in the following four sections. The first two 
sections address the decisions involved in choosing the exhibition topic, 
while the remaining two sections consider the different challenges of 
interpretation. 
In section 6.3.1 I review the decision behind my choice of exhibition 
topic. I then consider the general case in which different internal and 
external stakeholders influence a museum's choice of exhibition topic. In 
section 6.3.2 I consider the relative involvement of these different 
stakeholders and how their preferences dictate the overall message and 
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narrative of an exhibition. All of these stakeholders have their own 
agendas which affect the inclusion or omission of history of science 
scholarship. 
In section 6.3.3 I reflect on my own exhibition experience to 
consider the challenges of including museum objects which are relevant to 
an exhibition framework based upon scholarly themes. Finally in section 
6.3.4 I consider the interpretative techniques which I adopted to explain 
the display of my selected objects. 
6.3.1 Deciding upon the exhibition topic 
As explained in Chapter 1, the overarching theme of trust between 
scientists was pre-determined by my association with the proposed 
Making Modem Science gallery at the Science Museum, London. This 
theme of trust has appeared consistently throughout the history and 
sociology of science literatures over recent decades, both explicitly, such 
as Shapin's A Social History of Truth (1994) and implicitly in a number of 
historical case studies. The allocation of trust as my topic thus fulfilled my 
original aim of highlighting a current theme from recent history of science 
scholarship. Indeed, this choice of topic could only have been identified 
upon inspection of the scholarship; it is not a topic which immediately 
springs to mind when considering museum collections of scientific 
apparatus and technological hardware. 
Having selected an exhibition theme from the historical literature, I 
then developed the content using case studies drawn from the scholarship. 
During the development of my display, highlighting and explaining aspects 
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of the scholarship on trust between scientists was my main priority. Unlike 
other exhibitions, I had no mandate to include certain objects or collections; 
my choice of objects was completely dependent on my review of the 
historical literature. I was solely responsible for the authorship (i.e. the 
content and its interpretation) and editorial control of the display, with 
additional comments and suggestions made by other historians in my 
department and from staff at the Science Museum. 
As demonstrated by the exhibitions reviewed in Chapter 2, the 
selection of the topic and its narratives for full-scale museum exhibitions is 
determined by a complex network of stakeholders and their relative 
agendas. Some of these agendas support the notion of including 
exhibitions based upon scholarship, while other agendas may limit this 
input. Ultimately, the museum has overall authorship and control but it still 
has to assess the demands of each of these internal and external 
stakeholders to create a balanced selection of exhibitions. 
In the first instance, let us consider the different agendas within the 
museum itself which will affect its choice of exhibition topic and the 
potential inclusion of historical scholarship. The main determining factor is 
the purpose of the new exhibition. Upon surveying existing galleries, 
museum management may feel that there is a deficiency of certain topics 
and themes. Thus, if there have been several exhibitions with a historical 
theme, a museum may decide to focus on contemporary science for the 
next few exhibitions, and vice versa. This decision will also need to be 
congruent with the museum's long-term exhibition schedule. Equally, if 
the museum has a mandate to exhibit more of its collections which are 
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currently held in storage, then it will choose exhibition themes which 
closely match the collections profile, rather than choose abstract scholarly 
concepts which bear little relation to its stored items. 
In addition to these top-level management agendas, a museum 
may have more specific reasons for choosing exhibition topics. Some of 
these motivations' may increase the possibility of including recent 
scholarship. For example, the Manchester Museum of Science and 
Industry (MOSI) hosted the 1001 Inventions exhibition to appeal to the 
city's Muslim community.384 This exhibition displayed a range of topics on 
the history of Islamic science and technology. Thus, hosting an exhibition 
designed to attract new and specific audiences gave MOSI the opportunity 
to display historical topics which rarely feature in the public domain. 
Alternatively, a museum may wish to commemorate a specific anniversary, 
such as the Big Idea exhibition at the Natural History Museum in London. 
Designed to coincide with the 150th anniversary of the publication of On 
the Origin of Species (1859), this exhibition served to display some of the 
scholarship relating to Charles Darwin's life and works.385 
It is interesting to note, however, that these exhibitions enriched 
with content derived from scholarship are usually temporary rather than 
permanent exhibitions. Permanent galleries require additional planning 
and careful consideration of content since they are the primary statement 
of the museum's purpose, especially if they are the first galleries 
encountered by visitors. For example, the textile gallery at the Manchester 
384 1001 Inventions was held at the Manchester Museum of Science and Industry (MOSI) 
from March —June 2006 (Foundation for Science, Technology and Civilisation (FSTC), 
(2006)) 
85 Natural History Museum, London, (2008) 
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Museum of Science and Industry (MOSI) is a definitive statement about 
the museum's mission to portray the history of industrial Manchester. The 
topics chosen for permanent display are determined by the availability of 
objects in the museum's core collections. Certain galleries may be based 
around a particularly impressive or noteworthy collection such as the 
George III collection at the Science Museum. These statement galleries 
are designed to be installed for periods of ten years or more; hence they 
are best suited to generic content that can last this time span without 
appearing dated. Historical scholarship can only be incorporated during 
the initial development phase; once the gallery has been installed there is 
little opportunity or funding to update the content. 
The longevity of the display also means that museums are less 
willing to take risks and include controversial or unusual content which 
may reflect upon the museum's reputation for many years. While 
permanent galleries have the single purpose of making a statement about 
the nature of the museum and its collections, temporary exhibitions 
generally last for a much shorter time span. This means that museums 
can adopt a more controversial and experimental stance on a topic as the 
display will soon be changed. Since the historical scholarship often 
presents a challenging and thought-provoking perspective on science, 
museums may be more willing to display such material on a temporary 
rather than permanent basis. If a temporary exhibition on scholarship 
attracts little criticism from scientists and visitors, museums may be more 
willing to incorporate history of science scholarship on a more permanent 
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basis. From these deductions I conclude that historical scholarship is 
more likely to be included in a temporary rather than permanent exhibition. 
Beyond the internal agendas of the museum, external stakeholders 
can also influence a museum's choice of exhibition topic. The agendas of 
these stakeholders can often inhibit the adoption of a scholarly theme as 
an exhibition topic. For example, the main external stakeholder for 
national museums is the Department of Culture, Media and Sport (DCMS). 
In recent years, national museum funding has been indexed according to 
the proportion of Black and Minority Ethnic (BME) visitors.386 Museums 
are now expected to actively seek new audiences from these communities. 
Research commissioned by the DCMS, published as the report Culture on 
Demand,387 indicates that these audience groups currently feel alienated 
by the lack of representation of their community within cultural venues, 
including museums. Consequently, museums are seeking to select 
exhibition topics which will appeal to these audiences, yet history of 
science scholarship rarely features members of these ethnic groups. 
Museums will thus be reluctant to include content drawn from the history 
of science if it has negative implications for future funding. This lack of 
correlation between the diversity of historical figures in the scholarship and 
the need to attract diverse museum audiences is yet another hindrance to 
knowledge transfer between history of science scholarship and exhibitions. 
Culture on Demand also identified the challenges of attracting lower 
socio-economic groups to participate in cultural activities, including visiting 
museums. Many of these challenges inhibit museums from selecting 
386 Burrell, I. (2003) 
387 Fresh Minds and Department of Culture, Media and Sport (DCMS) (2007) 
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scholarly themes for display. For example, while higher socio-economic 
groups are motivated to visit cultural sites for learning purposes, lower 
socio-economic groups are more likely to cite 'having fun' as their main 
motivation. In addition, respondents in these lower socio-economic groups 
expressed an interested in topics which related to issues of local interest 
and identity.388 
These criteria are highly problematic in relation to presenting 
exhibitions based upon the knowledge transfer of history of science 
scholarship. In the first instance, the abstract nature of such exhibitions, 
with few objects or interactive stations, is unlikely to be perceived by lower 
socio-economic visitors as being 'fun.' Secondly, a scholarly exhibition 
narrative requires a background level of historical knowledge. Without this 
knowledge, visitors from lower socio-economic groups will feel alienated 
and will have little motivation to visit. 	Thirdly, history of science 
scholarship encompasses the global history of people, networks and 
places. Again, this will have little appeal to audiences who seek a local 
perspective which relates to their own culture. Therefore, unless a 
museum can invest the time, staff and effort to produce a tailored 
interpretation of scholarship to accommodate the demands of this 
audience, it is unlikely to display scholarly topics which will alienate priority 
audiences and endanger future government funding. 
Finally, another external stakeholder who may inhibit the adoption 
of a scholarly exhibition topic is the corporate sponsor. Sourcing funds for 
scholarly topics can be problematic as sponsors may perceive the 
388 Fresh Minds and Department of Culture, Media and Sport (DCMS) (2007):10 
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proposed exhibition topic to be elitist and unlikely to be popular with a 
broad range of public audiences. Similarly, sponsors may be reluctant to 
support an exhibition which offers a more critical perspective of science 
than the standard celebratory narrative. This means that exhibitions which 
present an unconventional view of science (and those most likely to 
contain elements of scholarship) can only be funded by internal museum 
budgets or government subsidy. 
The delays on the proposed Making Modem Science gallery at the 
Science Museum encapsulate many of the tensions described above. For 
the curators, the proposed exhibition provided an opportunity to present a 
more historical and analytical review of science than traditional displays. 
In the eyes of the exhibition developers, however, the content was 
perceived to have little appeal to the museum's core audience of family 
groups. Equally, the marketing team struggled to identify corporate 
sponsors who would be willing to support an exhibition that was based 
upon highly academic and abstract ideas. Finally, the trustees were 
uncertain about endorsing an exhibition that could be perceived to 
undermine the authority of science. Consequently, the originals plans 
were discarded and a new exhibition proposal is currently being 
formulated to seek a compromise between these different stakeholder 
agendas and priorities. In my opinion, these concerns are not unique to 
the Science Museum but instead they are symptomatic of the difficulties 
faced by museums when attempting to display scholarship. 
From this discussion, therefore, we can see how adopting exhibition 
topics derived from history of science scholarship is challenged by 
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conflicting agendas both within and beyond the museum itself. From the 
museum's perspective, scholarly exhibitions can only be accommodated if 
they are congruent with the museum's purpose, audience, exhibition 
schedule and collections. In addition, external stakeholders are unlikely to 
support a scholarly exhibition which may present a different perspective to 
their expectations of typical museum of science narratives. I conclude that 
exhibitions cannot be devised simply for the sake of knowledge transfer; 
instead, museums have to consider their existing exhibition agendas and 
tailor the inclusion of scholarship where it is beneficial and relevant. 
6.3.2 Devising an exhibition narrative 
Having decided upon an exhibition topic, museums can enrich the content 
by including aspects of historical scholarship. One possible method for 
increasing knowledge transfer would be to include historians of science 
and practicing scientists at the initial planning stages of the exhibition. For 
my own project I was not able to include the input of the historians who 
conducted the original research, such as Steven Shapin or Jan Golinski. 
Instead I adopted an intermediary role and interpreted their scholarship for 
my own purposes. In full-scale exhibitions, curators may consult historians 
and scientists to check for accuracy on the interpretation of specific items, 
but there is rarely any input by these external consultants during the 
formative stages when the possibility to include scholarship is greatest. 
As demonstrated by the exhibitions reviewed in this project, this 
exclusion of external stakeholders may be a strategic choice by curators 
and exhibition developers since it is very difficult to negotiate between the 
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different perspectives on science held by each group. While curators seek 
to convey the exhibition narrative by focusing on the interpretation of 
objects, historians consider the narrative as a series of abstract social and 
historical concepts, with little thought to material culture. 	Equally, 
stakeholders such as scientists and science communicators often want to 
portray a presentist perspective i.e. they want to show how science in the 
past has contributed to our knowledge and progress today. With such 
contrasting perspectives, it is easier and less contentious for museums to 
adopt their own exhibition narratives and interpretation of objects rather 
than trying to accommodate all possible stakeholders. This scenario is 
particularly true for permanent exhibitions in national museums where the 
content is subject to more external scrutiny than lesser-known institutions. 
If a museum decides to consult these external sources, either in the 
initial stages of an exhibition or later during the detailed development of 
content, the curators have to decide upon the relative merit of these 
different contributions. Most exhibitions usually feature a text panel that 
lists and acknowledges the relevant contributors but it is the museum's 
name that will register with visitors as a 'floating signature' of 
authorship. 389 Hence the museum will always seek advice from the 
sources it perceives to be the most authoritative and credible. 
For curators, seeking advice from historians of science is a logical 
step, especially since they often share the same educational background 
and have broadly similar research interests. Yet this common background 
can also deter curators from consulting historians. Confident in their 
389 Macdonald, S. (2002):110 
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training as historians themselves, curators may believe that they have little 
need to consult academics. While this approach may offer practical 
benefits, such as reducing the time spent meeting with academics, there is 
a danger that a curator's view of the literature remains effectively 'frozen' 
at the end of their studies. Unless they maintain regular contact with the 
academic community, either physically in person at seminars and 
conferences, or by reading the relevant literature, a curator's perspective 
on a topic may not reflect the most recent trends within the scholarship. 
Although this level of 'keeping-up-to-date' varies between different 
curators and museums, there is always the risk that curators and 
historians will have different perspectives on historical topics unless there 
is regular and sustained contact between them. 
This challenge of maintaining contact is hindered by the very nature 
of the scholarly literature itself. In the first instance, the long writing_period 
and peer review of each journal article means that the ideas described 
may not necessarily be the most up-to-date. Similarly, the articles are 
published in specialist journals to which curators may not have access. 
Finally, the published material is intended for an elite specialist audience 
and is written accordingly. The curator thus has to interpret this material 
into non-specialist terms in order to determine if it has potential use within 
an exhibition. All of these factors can hinder the ease of communication 
between academics and curators. 
Curators may also be actively discouraged from consulting 
historians by museum management. This sentiment was expressed 
during the curators' focus group held as part of this study. This 
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observation raises several possible explanations. First, the museum 
management may not be aware of the existence of the history of science 
as a distinct academic discipline. Second, the management may already 
be aware of the existence of the history of science but they feel that 
scientists are more credible. This may stem from a perception that 
scientists, or scientists who have a high public profile, such as Richard 
Dawkins, Stephen Hawking and Robert Winston, are more visible within 
the public domain than historians. 
Thirdly, scientists often regard themselves as keepers and owners 
of the history of their subject. In their eyes, this makes them entitled to 
comment on the work and ideas of historical figures such as Newton, even 
though the events took place many hundreds of years before their own 
birth. With no formal training in the history of science, the views of science 
practitioners on the history of their subject may differ widely to those of 
historians and curators. In particular, scientists may just reiterate the well-
established historical narratives outlined in science textbooks and popular 
science books. In contrast, historians adopt a more contextual review of 
the practice of science, including its errors in addition to its successes, 
which scientists may interpret as being 'anti-scientific; This was clearly 
demonstrated by the contentious reception of the exhibition Science in 
American Life, as outlined in Chapter 2. With little public visibility or 
credibility, historians of science need to seek ownership of their subject if 
they wish to be regularly consulted in the development of museum 
exhibitions. 
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In this project I had the unique opportunity to create my own 
exhibition narrative without the constraints outlined here. My role was to 
include historical scholarship from the very genesis of my exhibition and to 
actively mediate between the different demands of exhibition stakeholders 
such as curators, historians and scientists. Embedded within an academic 
department, I was able to gain an in-depth understanding of the literature 
regarding the nature of trust between scientists. Although my department 
was not host to the historians who originally conducted this research, the 
academic environment enabled me to discuss the scholarship and debate 
ideas among colleagues. Through my collaboration with the Science 
Museum, I was able to translate these academic concepts into a display 
narrative which incorporated text, images and objects. Some of my 
chosen case studies required me to explain scientific phenomena in order 
to illustrate aspects of a scientific claim which were contested by 
contemporary scientists. In this way I used a combination of academic, 
curatorial and scientific knowledge to develop my display. 
The greatest asset of this approach was the availability of time and 
expertise. In the first year of my project my time was entirely devoted to 
gaining an in-depth understanding of the relevant literature. This time 
span gave me the chance to develop an exhibition narrative which was 
closely aligned with current scholarship. For professional curators and 
exhibition developers, this review period may be restricted to just a few 
months. Consequently, they are more likely to consult secondary 
literatures or online sources which provide a broad overview of a topic 
rather than consult the original academic articles. In parallel with this 
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research, they will be heavily involved in the time-consuming process of 
sourcing potential objects for display. Since my object base was limited to 
objects with the Science Museum collections, I was able to concentrate 
more time on reviewing and understanding the relevant and original 
literature. 
Based upon my experience, I argue, therefore, that exhibitions 
designed to be indicative of the academic history of science literature 
require extended development periods. Ideally, curators and exhibition 
content developers should be given the opportunity and institutional 
support to spend a sabbatical period within an academic department. 
Such engagement would enable them to become fully aware of the 
relevant scholarship within an academic environment and would greatly 
assist with the process of knowledge transfer. This approach has already 
been successfully adopted within the Cold War Modern: Design 1945-
1979 exhibition at the Victoria and Albert Museum (V&A). The lead 
curator, Jane Pavitt, is an established historian of design who is based at 
the University of Brighton. In the past decade she has developed a series 
of exhibitions at the V&A, all of which feature aspects of recent research in 
the history of design.39° This unique collaboration thus demonstrates how 
a dual placement within an academic department and curatorial team can 
facilitate knowledge transfer. In conjunction with the experience of my own 
study, I infer from the example of Cold War Modern that a similar 
collaboration could be used to create full-scale exhibitions on the 
academic history of science. 
390 University of Brighton (2009) 
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In summary, this discussion has uncovered a number of reasons behind 
the apparent difficulty of enabling museums of science to choose 
exhibition narratives containing scholarly historical themes. As 
demonstrated by the examples outlined in Chapter 2, previous exhibitions 
have tried to incorporate the views of curators, historians and scientists 
but each group has its own perspective of science which can lead to 
conflicting narratives. One possible remedy is to foster dual placements 
between curatorial teams and academic research groups, although this 
practice may be discouraged if museum management see little benefit in 
this collaboration with historians and prefer to endorse collaboration with 
practicing scientists instead. 
6.3.3 The selection and availability of objects 
Having decided which sources to consult when devising exhibition content, 
curators then have to consider the interpretation of their chosen scholarly 
theme. In my exhibition I decided to create a linear display of historical 
case studies which illustrated a number of different themes with regard to 
trust between scientists. My selection of case studies was dependent 
upon three main factors: (i) the chronological spread of the case studies; 
(ii) the amount and types of themes which each case study portrayed and 
(iii) the availability of objects which could be used to interpret these 
scholarly themes. 
In terms of fulfilling criteria (i) and (ii), the topic of trust between 
scientists yielded a fruitful range of possible case studies. The main 
difficulty lay in the sourcing and availability of objects for criterion (iii). 
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Trust between scientists is an abstract sociological construct that does not 
readily translate into tangible objects. Often it is the everyday, mundane 
objects that are the tools of generating trust, such as a chalkboard that 
scientists may use in seminars to persuade other scientists to trust and 
accept their new ideas. Or else the tools of trust may be intangible and 
impossible to collect, such as informal conversations at conferences 
where scientists meet and gauge the trustworthiness of their colleagues' 
work. 
This difficulty in sourcing objects to illustrate my topic of trust also 
raises the more general issue of identifying objects for exhibitions on 
themes drawn from history of science scholarship. Historians of science 
generally focus their research on written sources and selected items such 
as scientific apparatus, journals, laboratory buildings and the personal 
effects of prominent scientists, such as notebooks or expedition records. 
These small-scale instruments and personal effects are more likely to be 
found in specialist museums of science, such as the Whipple Museum in 
Cambridge or the Museum of the History of Science in Oxford. 
In contrast, many regional and national museums of science were 
originally devised to illustrate a combination of technology, scientific 
instruments and industrial hardware, as demonstrated in Chapter 2. This 
eclectic range of objects makes it highly difficult for exhibition content 
developers to match specialist history of science scholarship onto 
collection items which rarely correlate with the material culture interests of 
historians. This challenge was very evident during the course of my 
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project. Despite having a collection of over 230,000 objects,391  I only 
managed to find and use 20 objects392 and 24 illustrations from the 
Science Museum collections for my exhibition. For a full-scale exhibition, 
curators have the additional option of securing loans on objects sourced 
from other institutions but unfortunately these resources were not available 
for my project. 
An alternative option is to include facsimile versions of apparatus 
and experiments which could be used to enhance the number and variety 
of objects on display. Although facsimiles do not have the emotional 
appeal of genuine historic artefacts, they do offer the opportunity of 
reproducing instruments which were not preserved or even originally 
realised. An example of the latter would be Charles Babbage's Difference 
Engine No.2 which was rebuilt at the Science Museum, London, during the 
1980s.393 Other facsimiles could be devised to enable visitors to witness 
experiments for themselves. As seen in Chapter 2, the reproduction of 
Joule's Paddle Wheel experiment in the Manchester Science exhibition 
illustrates the key principles without endangering the condition of the 
unique and fragile artefacts. Yet despite their appeal with visitors, these 
mechanical interactives can potentially obscure some of the more subtle 
nuances of historical scholarship. For example, the guaranteed outcome 
of these replicated experiments belittles the difficulties and uncertainties of 
real-life experiments, both current and historical. This issue of uncertainty 
391  Science Museum, London, (2008a) 
392 A Martian globe from the 1890s with canal-like markings (Inv. No. 2001-350) was 
already in display, while a reproduction voltaic pile (Inv. No. 1965-0479) suitable for the 
lectures display was found to have asbestos and was subsequently unavailable for 
display. 
393 Science Museum, London, (2009) 
-415 - 
within the acceptance of new knowledge has featured heavily in the 
historical literature for several years but creating an interactive with an 
uncertain and indefinite answer will confuse and frustrate visitors. For 
these reasons, it is extremely difficult to convey these scholarly themes, 
unless the visitor's experience is mediated by a human explainer, as seen 
in Empires of Physics in Chapter 2.394 
Despite the difficulties of locating artefacts for display, I was able to 
include and interpret several objects for my case studies on scientific 
lectures (`Persuading an audience to trust science') and Percival Lowell's 
claims of observing canals on Mars (`Can we believe what we see in the 
heavens?'). In general, I interpreted the objects as visual props for 
abstract concepts outlined in the text, rather than as specific objects for 
display. For example, the lecture advertisements in the lectures display 
case were used to make the general point about the variety of public 
science lectures available during the early nineteenth century rather than 
to highlight the specific speakers or lectures mentioned on them. 
Equally, the contemporary globes of Venus and Mars were included 
to illustrate our current ideas about these planetary surfaces compared to 
Lowell's observations made over one hundred years ago. None of these 
objects are specifically referred to in the historical literature. 	The 
exception to this was a copy of Lowell's book Mars (1896) which was used 
to explain how Lowell published his work to gain public support for his 
ideas. The experience of my project thus leads me to conclude that 
objects in exhibitions based upon history of science scholarship are more 
394 See Chapter 2, Exhibition Review 3. 
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likely to be used as props to support a narrative rather than as specific 
objects of focus. Although this approach of using objects as props has 
already been adopted by some museums of science, either in temporary 
or permanent exhibitions, it is not universally applied. In other venues 
such as the Deutsches Museum in Munich or the Musee des Arts et 
Métiers in Paris, traditional typological displays of scientific instruments 
and technologies still form a significant component of the galleries. In 
these institutions, adopting a prop-based narrative structure for their 
exhibitions would be a significant departure from their traditional approach. 
Despite the limited availability of material culture, my process of 
considering the detailed interpretation of objects highlighted an opportunity 
for enriching exhibition content through knowledge transfer. At first, the 
lack of relevant objects within the collections of the Science Museum 
appeared to inhibit my interpretation of trust. Yet this difficulty forced me 
to reappraise the historical literature and consider other sources which 
could provide a broader context of the case studies. This process enabled 
me to select and include additional objects. For example, the cigarette 
cards that depicted different perceptions of how the surface of Mars may 
actually appear were not mentioned or discussed within the main historical 
literature concerning the canals on Mars controversy. Instead, a reference 
within a science article on popular fascination with Mars led me to 
investigate the cards and purchase my own examples. I was then able to 
include these aesthetically-pleasing items within the display and they were 
enthusiastically received by both the curators and historians, despite their 
tangential link to the main narrative. This episode thus demonstrates how 
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interpreting themes from scholarship can inspire curators to enrich 
exhibition content by sourcing unusual objects, even if these items are not 
specifically mentioned in the literature and require intensive interpretation 
to explain their contribution to the narrative. 
From this section I conclude that it is difficult to source relevant 
objects for an exhibition based upon history of science scholarship, even 
within the large-scale collections of national museums. Curators may thus 
need to consider more tangential topics and literatures in order to source 
more objects for display. There is a subsequent risk, however, that these 
objects will become props to illustrate the narrative rather than the direct 
focus of the display. The commission of facsimiles can enhance the 
number and variety of objects on display but such items also create their 
own additional interpretative challenges. I conclude that the difficulty of 
mapping scholarship to material culture typically found in museums of 
science is a major barrier to enriching content via knowledge transfer. 
Curators will need to negotiate carefully between genuine artefacts which 
are highly relevant and the gratuitous inclusion of objects which only 
loosely relate to the exhibition narrative as props. In order to successfully 
achieve a meaningful display, they may need to think beyond the objects 
specifically mentioned in the historical literature. 
6.3.4 My interpretative technique 
In this project my interpretation was limited to the use of text and images. 
Although other media forms could be used in a full-scale exhibition, here I 
shall only consider the use of text as a means of interpreting scholarship 
to enrich exhibition content. This project has raised a number of issues in 
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relation to the use of this medium. The main challenge is the amount of 
information which the object label text needs to convey to the museum 
visitor. For the interpretation of scientific objects within a history-focussed 
display, the label text needs to comprise of the following four layers of 
information: 
0 	The nature of the object 
This is an essential feature of label text for esoteric scientific artefacts 
which feature few outward clues regarding their function or purpose. A 
visitor can easily identify a sword, vase or painting, yet a mass 
spectrometer is less obvious. For science, the breadth and specialisation 
of scientific apparatus renders them incomprehensible to a non-specialist. 
Even fellow scientists within the same discipline may not fully appreciate 
the function and operation of equipment if it is not within their own narrow 
field of expertise. Furthermore, objects selected according to scholarly 
themes may be unfamiliar to visitors and only loosely relevant to the 
exhibition narrative. Consequently, this initial description will be an 
essential tool in assisting visitors' appreciation of why this object has been 
included. 
ii) 	The basic scientific principle of the object 
In some instances, describing the scientific principles behind the function 
of an object can reinforce the scholarly message, although it may not be 
necessary for each and every object on display. For example, I gave a 
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basic outline of the process of electrolysis for the Davy apparatus in order 
for visitors to appreciate the effects witnessed by Davy's audience. 
iii) How the object relates to the exhibition narrative 
Object label text plays a crucial role in providing visitors with an 
explanation of the reasons behind the inclusion of each object. As 
described in the previous section, having a scholarly theme for an 
exhibition may lead curators to include objects which have seemingly little 
connection to the topic. 	Consequently, the text has to fulfil this 
explanatory role otherwise visitors will be confused at the disparate 
selection of objects on display. 
iv) The wider social and historical context 
This is the most difficult aspect of historical scholarship to convey within 
the medium of text. In the scholarly literature, the historical context is 
explained through lengthy prose. Adopting the same approach for object 
labels is very unappealing to museum visitors. Hence, other interpretative 
methods are required to generate a sense of this context. In full-scale 
exhibitions one could use alternatives to text, such as multimedia clips or 
the use of design features to give visual clues about the historical setting 
of the objects. 
These four layers of information were not necessary for every single object 
in my display but this list does illustrate the considerations required when 
writing material for the interpretation of objects within a scholarship-based 
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exhibition. When the exhibition topic and ensuing narrative are highly 
abstract and far removed from everyday experiences, the interpretation, 
whether it be text based or in some alternative format, needs to be clear in 
justifying the rationale behind the objects displayed. One approach I tried 
was to include questions about the objects to encourage visitors to assess 
scientists' claims for themselves. This was particularly relevant for 
reinforcing my sociological theme of trust, but it also has the potential to 
be applied in other situations where the scholarship involves a sense of 
uncertainty and questioning. 
In summary, sections 6.3.1 to 6.3.4 have raised a number of opportunities 
and challenges with regard to the use of history of science scholarship as 
a means of enriching content within exhibitions in museums of science. 
On a positive note, reviewing the historical literature can provide an 
enriched variety of exhibition topics and a wider range of objects selected 
for display. Yet there are a number of difficulties in accommodating this 
material. First, it may be difficult to fit the proposed exhibition topic within 
existing museum agendas and exhibition schedules. Museum 
management may also direct curators to consult practicing scientists 
rather than historians of science, possible due to a lack of awareness of 
the subject. Second, the historical scholarship is mainly derived from 
paper-based sources and has little connection to the objects typically 
found in science museum collections. Although other objects may be 
acquired or loaned to complete the display, the curators will need to 
implement sophisticated interpretation techniques in order to explain the 
rationale behind the assembled objects. All of these objects, either from 
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collections or on loan, will have many layers of scientific and historical 
information which will need to be carefully balanced when creating an 
interpretation strategy. 
6.4 Knowledge transfer as a means of enhancing opportunities for 
museums to act as centres of cultural exchange 
Promoting scholarship to a public audience is a major objective of the 
AHRC's Knowledge Transfer programme. While the previous sections of 
this chapter have considered the input of historical scholarship into the 
development of science museum exhibitions, I now consider the output i.e. 
the reception of this scholarship by museum audiences. 
In the first instance, let us consider the notion of the museum as a 
centre of cultural exchange. The word 'exchange' here is important, for it 
indicates that museum visitors are not simply passive recipients of 
museum exhibitions; they bring their own prior knowledge, assumptions 
and expectations. The results of my study confirm this model of exchange. 
One of the most indicative results was the claim by a significant proportion 
of respondents of already being aware of the case studies which I 
displayed. This means that visitors already had an awareness of topics 
from the history of science scholarship prior to their visit. As discussed in 
Chapter 5, there are a number of possible behavioural explanations for 
this effect. If, however, these claims are true, then one must ask where 
visitors are being exposed to this scholarship. 
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One could assume that popular science books, television 
programmes, films and internet sources all contribute to a general 
awareness of the history of science. But the ideas contained within these 
sources are not being proposed by historians. A cursory glance at the 
different books and programmes available reveals a cast of scientists, 
journalists and science writers while academic historians of science 
themselves are largely absent. One must conclude that most of the 
history of science material presented within the public realm is expressed 
by those who may have significantly different views to those held by 
historians. This implies that knowledge transferred by academic historians, 
either through the museum or directly through popular books and 
television programmes, will need to be recognised and have a separate 
identity within the plethora of other material currently available. I argue 
that historians of science need to be encouraged to contribute to the 
popularisation of their subject, along with the institutional support and 
training required to achieve this objective. If successful, this popularisation 
could provide a backdrop of prior knowledge which museum visitors could 
relate to when viewing an exhibition on similar scholarly themes. 
If popular books on the history of science are indeed contributing to 
public perceptions about the subject and inform museum visitors' reactions 
to exhibitions, then it is imperative that this source of information is 
examined in more detail. The role of popular books in shaping public 
perceptions of the subject has not gone unnoticed by historians of science. 
In the past few years historians have begun to recognise their invisibility 
within the public realm in relation to popular books in the history of science. 
- 423 - 
In 2007, history of science journal Isis ran a collection of articles in 
which historians debated the merits and pitfalls of writing popular books on 
their subject. As most Isis contributors recognised, science writers often 
use a variety of historical sources and different writing techniques to 
create their work. This may result in a narrative which varies widely from 
the trends within the professional scholarship. For example, the need to 
write an engaging bestseller can lead an author to take certain liberties 
with the historical record. To the historian, this may manifest itself as 
distorted facts, anachronistic dialogue and a lack of context. This lack of 
context is particularly visible in narratives which are based upon the notion 
of a lone, underprivileged genius who battles against the establishment to 
become a scientific hero. Historians have fought against this model of 
scholarship for many years and would prefer instead to see narratives 
which encompass the multiple actors and influences involved.395 
An additional charge made by historians against the current wave 
of popular history of science books is the dominance of a single narrative. 
In scholarly work, historians must present a series of interpretations of the 
available evidence in order to assess which narrative is most likely to 
represent the historical record. In popular writing, authors tend to focus on 
a single narrative to avoid confusing their readers and to maintain the 
pace of events. For a historian, such certainty is unrealistic and adds 
weight to their claims that popular books reveal little of the craft skills of 
historians in assessing evidence and modifying their ideas accordingly. 
395 Gascoigne, J. (2007); Gillispie, C.C. (2007) 
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Despite these complaints regarding the current wave of popular 
history of science books, the Isis contributors also acknowledge the 
benefits of encouraging historians of science to become popular writers: 
the chance to share scholarship with a broader audience, the development 
of writing in a clear and lucid way and the use of narrative as a tool to 
enliven academic writing. But historians of science will require training in 
specialist writing skills if they wish to produce a bestseller. For example, 
one suggestion by historian Lawrence Principe is to develop popular 
historical narratives like the unfolding events of a crime thriller.396 While 
this approach may be highly engaging for readers, the skills of novel 
emplotment and character development are entirely different from 
academic writing skills. Historians will therefore need much financial 
support, time and resources if they wish to enhance knowledge transfer 
through popular writing. 
Many of these challenges of popular writing are equally applicable 
to the development of exhibitions based upon history of science 
scholarship. Like writers, exhibition content developers need to balance 
the expectations of their visitors with a desire to include scholarship which 
challenges widely-held preconceptions about science. This may be 
particularly challenging if the exhibition narrative contradicts widely held 
ideas which are currently prevalent within popular history of science books. 
Equally, the developers want to present a narrative which is engaging but 
still accurate in relation to the historical record. While writers can use text 
and images to recreate the process of historical research within their 
396 Principe, L.M. (2007):787 
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books, exhibition developers need to incorporate the extra dimension of 
material culture, which, as we have seen, presents its own challenges. 
In addition to writing popular books, historians could gain vital 
interpretative skills via museums. Curators and exhibition developers 
have an immense depth and range of skills in interpreting detailed content 
into a form suitable for non-specialist audiences. But are museums 
suitable venues for the public exchange of history of science scholarship? 
The impressive visitor numbers to museums certainly confirm their appeal 
to large audiences.397 The main advantage, however, of using museums 
as the interface between academic historians and the public is that they 
'tend to be invested with cultural authority as trustworthy scientific 
witnesses.'398 Each museum of science has its own identity which attracts 
audiences who trust in and value this authority. By implication, presenting 
history of science scholarship in museums could enhance the authority of 
claims made by historians. 
As we have seen in this study, visitors may also have a series of 
expectations regarding the content exhibited in science museum displays. 
These expectations may be shaped by their previous visits to science 
museums or else by their general attitude to science. I shall now review 
each of these expectations in turn and consider how museum displays 
based upon historical scholarship may reinforce or contradict these 
expectations. All of these factors will affect the role of the museum as a 
place of cultural exchange. 
397 For example, the Science Museum London attracted 2.7 million visitors during the 
financial year 2008-2009 (National Museum of Science and Industry (NMSI) (2009) :7 
398 Macdonald, S. (1998) 
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o Chronological displays of technological progress 
Based upon their experience of previous visits, museum audiences may 
anticipate traditional science museum displays which present narratives of 
technological progress, milestones of discovery and a cast of well-known 
scientific characters. In contrast, an exhibition based upon themes taken 
from recent historical scholarship will reflect the research trends of 
investigating the micro-histories of lesser known scientists. This may be 
accompanied by seemingly mundane or obscure objects which have little 
apparent relation to the overall exhibition message. This will contradict 
visitors' expectations of viewing large-scale and impressive technological 
hardware. In terms of cultural exchange, therefore, I believe it is important 
to make it obvious to visitors that a display based upon scholarship is 
presenting something different which complements rather than replaces 
previous displays. The challenge of creating this distinction between new 
and traditional narratives lies with future exhibition designers, curators, 
developers and marketing teams. If successful, I believe that visitors' 
expectations will continue to be met but they will also be able to 
acknowledge that other narratives exist. 
o The celebration of science and technology 
Coupled with the notion of authority is the sense that museums should 
provide a positive interpretation of science and technology. As 
demonstrated by the example of Science in American Life in Chapter 2, 
displays of historical scholarship which offer a more critical analysis of the 
practice of science may be interpreted by visitors in two ways. For some 
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visitors, any message which appears to question the process of science 
will either be ignored or assumed to be a mistake on the part of the 
exhibition developer. For other visitors, the critical historical analysis will 
be interpreted as being anti-scientific. This perception will contradict the 
visitor's expectation that museums celebrate rather than criticise science. 
Equally, this anti-scientific message contradicts the agenda set by the 
science communication community in which venues such as science 
museums and centres are assumed to play a vital role in encouraging 
public support and interest in science. Visitors may be confused if 
scholarly displays in science museums appear to oppose a science 
museum's core function. 
In addition, the inclusion of historical scholarship will highlight the 
uncertainties and human judgements present within science. In the 
evaluation of my display, the majority of respondents expressed interest in 
viewing an exhibition which portrayed such elements of trust within 
science. For some visitors, this knowledge would provide practical 
benefits in enabling them to assess claims about science made in the 
media. In this sense, museum exhibitions could provide a powerful 
medium for cultural exchange by providing visitors with background 
information which they can apply to everyday situations. In some 
exhibitions there may also be the opportunity for visitors to participate fully 
in `exchange' and leave a record of their own views, although it is unlikely 
that scientists will be informed of these opinions. 
For other visitors, however, the analytical perspective of historical 
scholarship contradicts their perceptions of science. This sentiment was 
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voiced by one respondent in my evaluation programme who rejected the 
idea of including scientific debates in exhibitions. In his opinion, 'A 
museum should be based on fact and heritage, not opinions and conflict 
between scientists.'399 Although this is only one opinion within a small 
sample of visitors, it demonstrates the potential conceptual barriers which 
may inhibit visitors from enjoying critical displays of science based upon 
historical scholarship. 
o Fun, hands-on interactive exhibits 
Several respondents to my study commented on how interactive displays 
would be a welcome feature in a potential exhibition on the topic of trust, 
and by implication, any other history of science topic. These comments 
demonstrate how closely science museums have become associated with 
hands-on mechanical and computational interactives. This expectation 
raises a serious challenge to the notion of museums as places of cultural 
exchange. The growth of science centres and interactive galleries within 
traditional science museums over the past two decades has created the 
visitor expectation that science museums are for children. Visitors expect 
fun, hands-on interactives rather than scholarly exhibitions which present 
a less certain and more critical review of science. Even if one was to 
adopt an interactive interpretation strategy, historical themes do not 
necessarily lend themselves for this kind of display, as demonstrated by 
my own display and the exhibitions reviewed in Chapter 2. 
399 Museum visitor RN27 (Stage 1 Questionnaire evaluation) 
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This expectation of interactivity is not the same for all museums of 
science. As demonstrated in Chapter 2, the purpose, type and location of 
a science museum can strongly determine visitors' expectations about the 
level and amount of interactives displays contained within exhibitions. For 
example, small specialist museums such as the Whipple Museum in 
Cambridge or the Museum of the History of Science in Oxford are 
associated with scholarship and learning due to their location within 
university towns. With limited opening hours and obscure locations, these 
museums are more likely to attract a knowledgeable audience who would 
be responsive to a more detailed examination of historical scholarship and 
are less likely to expect interactive displays. In contrast, national and 
regional science museums are well-known tourist attractions which attract 
audiences with different expectations. For example, many visitors identify 
the Science Museum in London by its interactive gallery Launch Pad 
(possibly as a consequence of their childhood visits) and thus the idea of 
academic debate at this venue has little correlation with visitors' 
expectations. 
An alternative solution would be to include an exhibition on the 
history of science within a museum which is more commonly associated 
with presenting scholarship to adult audiences. For example, the Victoria 
and Albert Museum has presented a series of exhibitions based upon 
current scholarship on design in the twentieth century, the most recent 
example being Cold War Modem: Design 1945-1970.400  In a similar 
fashion, the British Museum has run a series of exhibitions that feature 
400 Victoria and Albert Museum (2008) 
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recent scholarship on world leaders, starting with The First Emperor: 
China's Terracotta Army401  in 2007 and continuing with Moctezuma: Aztec 
Ruler402 at present. Regular visitors to these museums have therefore 
become accustomed to exhibitions which present recent academic 
scholarship. Consequently, an exhibition based upon the history of 
science would perhaps be more appropriate in such a venue rather than in 
a museum of science which is perceived to be a place of childhood fun 
instead of scholarship. 
A more permanent option would be to create a purpose-built venue 
specifically for promoting history of science scholarship. For example, the 
Dana Centre at the Science Museum403 provides a social venue where 
adult audiences can meet practicing scientists and engage with 
contemporary science issues. Designed as a bar and café, the facilities of 
the Dana Centre directly appeal to adult audiences and strongly 
differentiate the venue from the family-focused Science Museum next door. 
Unlike the fixed narrative of exhibitions, the discussion format of events 
held at the Dana Centre provides an excellent platform for raising 
controversial issues and highlighting uncertainty within science. A similar 
combination of facilities and format could be used to create a venue for the 
discussion of ideas and concepts raised by history of science scholarship. 
In summary, museums of science offer both opportunities and challenges 
as places of cultural exchange for knowledge transfer. On first inspection, 
science museums are trusted cultural institutions which appear to be ideal 
401  British Museum (2007) 
402 British Museum (2009) 
403 Dana Centre (2008) 
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platforms for the exchange of history of science scholarship. This role, 
however, needs to be moderated in conjunction with the prior knowledge 
and assumptions of museum visitors. Exhibitions based upon scholarship 
will present a different set of objects and narratives compared to traditional 
science museums. This may challenge visitors' perceptions of what a 
science museum is about and the messages which it seeks to convey. On 
the one hand science museums are promoting themselves as fun places 
for families to enjoy science. 	In contrast, exhibitions based upon 
scholarship are more suited for adult audiences who would be receptive to 
viewing a less certain and more critical view of science. While some 
visitors may enjoy the cultural exchange of new ideas about science at 
museums, other visitors may feel that this role undermines the museum's 
traditional authority and certainty. By contradicting visitors' expectations, 
science museums may serve as inadequate forums for cultural exchange 
and debate. 
6.5 Implications for future knowledge transfer between historians and  
curators of science 
This study has raised a number of implications for museums of science 
which seek to create exhibitions based upon recent history of science 
scholarship. I shall address these implications in two parts. In the first 
section I present a series of recommendations for curators and exhibition 
developers which encompasses aspects such as topic selection, the 
inclusion of objects and visitor expectations. In the second section I turn 
my attention to academic historians of science and suggest ways in which 
- 432 - 
their public visibility could be increased. This enhanced public profile 
could boost their credibility and potentially increase the likelihood of their 
involvement with exhibitions. 
6.5.1 implications for curators and exhibition developers 
My first suggestion is that proposals for exhibitions based upon 
scholarship are most likely to be adopted by museum management if the 
exhibition is temporary rather than permanent. The analytical nature of 
historical scholarship means that some visitors and commentators may 
perceive such exhibition content to present a negative view of science. A 
short-term display period of a contentious subject would therefore pose 
less risk to the museum's brand. Temporary exhibitions are also more 
likely to be able to secure objects on loan from other institutions and thus 
present a wider range of display items. This additional source of material 
culture would alleviate the current difficulty of locating relevant objects 
within museum collections. 
My second recommendation is that curators and exhibition 
developers need to select scholarly topics which can be largely 
represented by objects within the host museum's collections. In this 
project it was immensely challenging to find relevant objects for my 
assigned topic of trust between scientists. This choice of abstract topic 
was deliberate, as part of the brief of this project was to review an 
academic topic first and then select objects accordingly. In my opinion, 
this approach is not productive. Many of the objects I finally located were 
mainly props to represent narrative themes rather than specific historical 
- 433 - 
objects worthy of display. This lack of objects may be remedied by 
reviewing a broader sweep of literature, (e.g. popular science magazines, 
cultural and literary studies) and thinking beyond the strictly historical 
material. This endeavour to locate objects from a variety of sources may 
also produce a number of seemingly disparate collections of items for 
display. Consequently, curators and exhibition developers will need to 
carefully consider their interpretation strategy for ensuring that visitors 
understand why these particular objects have been chosen for display. 
My emphasis here on objects is deliberate. In my opinion, objects 
are a crucial consideration because they provide a strong motivation for 
visitors to attend the exhibition. If museums of science want to become 
centres of cultural exchange then they will need to display objects which 
will attract a diverse range of audiences. For example, hundreds of 
thousands of visitors attended two major recent exhibitions in London: 
Tutankhamun and the Golden Age of the Pharohs 4°4 at the 02 and The 
First Emperor: China's Terracotta Army405 at the British Museum. The 
lure of these exotic and usually unseen objects attracted numerous visitors 
to these exhibitions, regardless of their personal interest in the scholarship. 
It is doubtful that these impressive visitor numbers would have been 
achieved for exhibitions based simply on Egyptology or Chinese history. 
The chance to see rare objects can therefore be a strong motivation for 
visitor attendance, whatever the scholarly themes on display. I believe 
that this emphasis on presenting objects will be a crucial consideration for 
4°4 National Geographic (2008) 
405 British Museum (2007) 
- 434 - 
museums if they wish to present scholarship to a wide-ranging non-
specialist audience. 
This visitor enthusiasm to see unusual objects also has implications 
for the selection of historical characters within exhibitions. In my study, 
both the physics students and museum visitors found the relatively 
unknown episode of Rene Prosper Blondlot and N-rays to be the most 
surprising and interesting topic. This result indicates that visitors do 
indeed notice and appreciate content which is different to the standard 
narratives presented elsewhere. 	I suggest therefore that capturing 
visitors' attention using novel historical characters will increase the 
potential for highlighting scholarly topics. If the scholarship is embedded 
within well-known stories, visitors are likely to assume that the standard 
story is being presented rather than something different. They then skim 
over the finer details or ignore the story and completely miss the subtle 
scholarly content. In order to determine which stories are well-known or 
novel, exhibition developers will need to conduct formative evaluation and 
tailor the content accordingly. 
In addition to novel stories, the results of this project indicate that 
museum visitors are interested in finding out more about the workings of 
science. For a specialist audience such as physics students and 
professional scientists, the opportunity to discover more about the human 
stories behind the development of scientific theories was highly appealing. 
Similarly, non-specialist museum visitors were particularly interested to 
find out more about the levels of trust between scientists working on topics 
such as climate change and genetically modified foods. A more general 
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implication of this result would be that visitors are most interested in 
historical scholarship if it relates to aspects of contemporary science and 
its social consequences. 
For a small minority of visitors questioned in my survey, debates 
among scientists were not regarded as acceptable content for museum 
exhibitions. Instead, they wished to see narratives of fact and heritage 
rather than uncertainty and debate. In their eyes, such positive narratives 
would be expected from a museum of science. Thus, these results 
indicate that exhibition developers need to maintain a delicate balance 
between providing material which includes both a celebratory narrative 
and one which adopts a more questioning stance. In this way, both types 
of visitor expectation can be met. 
Finally, visitor expectation also demands that exhibitions in 
museums of science should feature hands-on interactives (either 
mechanical or multimedia) as a form of interpretation. Over the past two 
decades, museums of science have become synonymous with interactive 
displays. 	Thus, any new exhibitions, including those based upon 
scholarship, must meet these expectations. Alternatively, historians may 
consider working in collaboration with other museums where scholarly 
exhibitions are expected by visitors. 
6.5.2 Implications for historians of science 
The other main implication from this study is a call for action by historians 
of science to enhance the visibility and credibility of their discipline. Such 
an elevation in public status would increase the likelihood of their 
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consultation in the development of exhibitions based upon scholarship. 
This effect can already be seen in mainstream history, as demonstrated by 
the media success of Simon Schama and David Starkey. Through writing 
popular books and television documentaries, both historians have 
established themselves as experts on British history. In particular, Starkey 
has established an identity for himself as the public expert on the Tudor 
monarchy. This identity was responsible for his appointment as guest 
curator for exhibitions on Elizabeth I and Henry VIII at the National 
Maritime Museum406 and the British Library407 respectively. Having a 
public identity can therefore increase a historian's chance of being invited 
to contribute to museum exhibitions based upon recent scholarship. 
A similar strategy could be adopted in order to facilitate the 
involvement of historians of science with scholarly exhibitions. At present, 
curators and exhibition developers can use content material from a 
number of different sources, such as historians, scientists and even 
research produced by curators themselves. This means that there is no 
single authoritative 'voice' for the history of science. If historians want to 
be consulted more regularly by museums then they will need to cultivate 
their identity, both as individuals and as a group, in order to become the 
public authority on the history of science. On an informal level, many 
museums and organisations such as the British Society for the History of 
Science (BSHS) Outreach and Education Committee run events aimed at 
raising awareness of the subject to a variety of audiences. These events, 
406 National Maritime Museum (2003) 
407 British Library (2009) 
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however, are highly localised and are dependent on the availability of 
enthusiastic volunteers. 
In order for the subject of history of science to become more well-
known within the public realm, formal support will also be necessary. 
Media training, popular writing classes and sabbaticals for historians for 
the production of popular books and television documentaries will need 
institutional assistance. In addition, press officers at universities which 
host history of science departments need to be made aware of this 
available expertise. Thus, if a journalist wants to speak to an expert about 
the history of a particular subject, they could be encouraged by press 
officers to speak to the relevant historian rather than a practising scientist, 
if this is appropriate. Similar referrals could also be made by establishing 
a list of expert contacts in the history of science at the Science Media 
Centre in London and on the website of the BSHS. In this way, journalists 
and researchers would be able to contact historians and involve them in 
media output. Such an involvement would enhance both the public 
visibility of historians and the credibility of history of science scholarship as 
a separate discipline to scientific research. 
An alternative approach, or perhaps even a complementary one, is 
to enhance the profile of history of science by encouraging curators to 
become the public face of the subject. Unlike their academic counterparts, 
curators already have the press contacts and media training for promoting 
the subject. Views of museum galleries provide a more visually appealing 
backdrop for television work, rather than the book-filled offices of 
academics. As mentioned previously, museums also have a cultural 
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authority which bestows credibility upon the claims made by curators. For 
this approach to be successful, curators would need to keep up-to-date 
with trends in the historical scholarship in order to present that latest 
thinking on a subject. This would require a significant amount of reading 
and preparation time, which is unlikely given the hectic demands of 
exhibition timescales. Perhaps, therefore, a dual approach is required: 
combine the specialist knowledge of the academic with the visual appeal 
and credibility of the science museum curator. 
Finally, I suggest that all of these recommendations require formal 
coordination and a central point of contact. With funding and resources 
provided by the AHRC, I believe that the intermediary role identified in this 
project could be formalised into a unique field of expertise. Using similar 
skills and initiatives to those developed in the science communication 
industry, this role would focus on the interpretation of professional studies 
in the history of science for non-specialist audiences. In my opinion, this 
role could provide a vital link between a variety of stakeholders and users 
of history of science scholarship. For example, one purpose of the role 
could be to encourage historians to engage with outreach projects by 
offering appropriate training where necessary and providing assistance in 
sourcing funding for outreach. Equally, mediators could assist in forging 
links between historians, curators, journalists, publishers and the creative 
industries. 
Yet this would not just be an administrative role. With expertise in 
both history of science and outreach, these mediators would also be able 
to advise and assist with the interpretation of scholarship for public 
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audiences. In this thesis I have focused on museum exhibitions but this 
approach may not be suitable for all kinds of scholarship. For example, if 
hiStorians want to popularise abstract concepts which have little relevance 
to the material culture found within museums, then one must ask whether 
an exhibition is an appropriate vehicle for conveying these ideas to a non-
specialist audience. Despite the availability of sophisticated multimedia 
interpretation, such as videos, animations and interactive games, objects 
are still the unique feature of museums. Thus, if a historical concept can 
only be conveyed through these methods rather than by examining an 
object on display, then perhaps historians would be best advised to 
consider other forms of public outreach, such as a novel or television 
programme. 
Thus, an outreach mediator408 could play a vital role in encouraging 
and facilitating knowledge transfer between academic historians and other 
users of historical material. With increasing calls from government for 
academics to disseminate their work beyond academia, this new field of 
history of science mediation and outreach could greatly assist in enriching 
popular culture with these exciting new perspectives on science and 
society. 
408 Transport historian Colin Divall describes a similar role as a 'public historian'. Divall 
recognises that such a historian would need to be equally proficient in historical research, 
object interpretation and communicating with non-specialist audiences. Although Divall 
describes this role firmly within the context of museum exhibitions, the remit of my 
'outreach mediator' described above could be extended to encompass other means of 
reaching public audiences. See Divall, C. (2003) for details. 
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6.6 Final thoughts  
This study has demonstrated that creating exhibitions based upon history 
of science scholarship can fulfil the three major aims of knowledge transfer 
proposed by the AHRC: i) it can reveal new research opportunities both for 
curators and historians; ii) it can offer enriched exhibition content by 
highlighting a broader range of relevant objects and by providing wider 
social and historical context and iii) it can provide material which presents 
a different view of science and thus enhance the museum's function as a 
centre of cultural exchange. Each one of these aims is moderated by the 
circumstances of individual museums but it is encouraging to recognise 
that such measures are feasible. 
This project has also identified a number of challenges which 
currently hinder knowledge transfer between academic historians and 
museums of science. The first challenge lies in convincing museums of 
science that exhibitions with scholarly content are suitable for their 
audience profiles. My research has shown that adult visitors to science 
museums, both non-specialists and professional scientists, are certainly 
interested in discovering more about the nature and workings of science. 
In particular, they are interested in viewing material about lesser known 
historical characters and relevant topics which resonate with today's public 
debates about contemporary science. 
The second challenge lies in the difficulty of promoting opportunities 
and securing funding for collaboration between historians and museums. 
Throughout this project I have witnessed the practical difficulties of making 
historians aware of the research opportunities afforded by museum 
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collections. Many historians are simply unaware of the artefacts available 
or else their access to them is restricted to certain times and places. 
Similarly, my experience has demonstrated how curators and exhibition 
developers require financial support and sabbatical time within academia 
in order to fully engage with historians. I believe that this approach of 
actively mediating between the scholarly literature and current museum 
practice can create an unusual and intellectually engaging exhibition which 
accurately reflects trends within the current scholarly literature. 
The third challenge lies in generating academic recognition and 
career capital for knowledge transfer programmes. At present, there is 
little incentive for academic historians to collaborate with museums. On a 
practical level, this situation could be reversed through the allocation of 
outreach funds within research grants, as already practiced within 
scientific research. Equally, I believe that the development of the 'impact' 
component of the proposed REF assessment will generate the formal 
academic recognition required to encourage historians to engage with 
non-specialist audiences. 
Finally, I also argue that it is the responsibility of historians of 
science to strengthen their public profile. By fostering a culture of public 
outreach and engagement as a fundamental part of their research, 
historians will be able to gain ownership of their subject which is currently 
subsumed within science. I believe that creating this identity will enhance 
the historians' credibility as authoritative experts and will thus facilitate 
their involvement as active stakeholders in exhibition development. 
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Despite these current challenges, my project has demonstrated that 
it is feasible to interpret and convey history of science scholarship to a 
wider audience beyond an elite group of academics. The positive 
responses to my display demonstrate that typical adult visitors to 
museums of science would certainly welcome the opportunity to explore 
these advanced topics. I conclude that academic historians should be 
encouraged to investigate museum exhibitions as a means of providing 
non-specialist audiences with a broader perspective on the history of 
science. This collaboration with museums would enable historians to 
contribute towards fulfilling their public obligation of enriching the cultural 
life of the nation. 
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Appendix A 
Case Studies in the exhibition Science in American Life 
Reproduced from 'The Smithsonian Institution Exhibition of "Science in 
American Life": Science as It Consists of Normalized Practices,' 
Lynn Mulkey and William Dougan, 
The American Sociologist, (Summer 1996) 27(2):61-78 
1- Laboratory Science Comes to America, 1876-1920 
• Chemist Ira Remsen pioneers a laboratory at The Johns Hopkins 
University in 1876; Remsen disputes with Constantin Fahlberg over 
the discovery of saccharin; 
• Ellen Swallow Richards, one of a few women scientists, becomes a 
chemistry instructor at the Massachusetts Institute of Technology; 
she and Charles Frederick Chandler devote their energies to the 
chemistry of water sanitation; 
• Harvey Washington Wiley studies food additives; 
• Intelligence testing (World War I) begins; 
• A Call for Pure Science emerges; 
• Science Enters Society: some scientists concentrate on the 
practical value of scientific knowledge and make careers in 
government or private industry; 
• The Hampton Institute is a training center for dairy hygiene. 
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11— Science for Progress, 1920-1940 
• In the Scopes trial of 1925, science challenges the traditional 
authority of religion over the issues of teaching evolution in public 
schools; 
• Science on Stage: The New York World's Fair of 1939-40, 
supported by industrial corporations, reaffirms the abiding American 
faith in science as progress (included, the Eastman Kodak firm is a 
supporter of basic science to create new products); 
• Dupont and nylon appears; 
• A.C. Gilbert Company merchandises science toys to instill in the 
young beliefs of a scientific culture. 
111— Mobilizing Science for War, 1940-1960 
• National defense investments by the federal government give rise 
to "Big Science"; Physicist E.O. Lawrence invents the cyclotron 
(atom smasher); he had a Radiation Lab at the University of 
California, Berkeley, and helped plan the development of the atomic 
bomb at the Manhattan Project; 
• Robert Oppenheimer, Enrico Fermi, E.O. Lawrence of the 
Manhattan Project; Enrico Fermi leads a team at the University of 
Chicago that creates the first nuclear reactor (Chicago Pile no. 1). 
• Hiroshima; 
• The fallout shelter (ft. Wayne, Indiana) comes on the scene. 
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IV - Better than Nature, 1950-1970 
• Rachel Carson writes, in Silent Spring, about the dangers of 
pesticides to the environment; 
• Plastic, as a new synthetic material, is a feature of suburban homes 
(the Princess Jeanne development in Albuquerque, New Mexico); 
• The birth control pill becomes popular. 
V— Science in the Public Eye, 1970 
• The Challenger space shuttle explodes; 
• The partial meltdown of the nuclear reactor at Three Mile Island is 
an issue; 
• What is the relationship between sciences, technology and 
progress?; 
• Stanley Cohen, Annie Chang, and Herbert Boyer investigate 
recombinant DNA; 
• Susan Solomon, atmospheric chemist, leads the first National 
Ozone Expedition (NOZE 1) to Antarctica, 1986, and finds 
chlorofluorocarbons as the cause of the ozone hole; 
• The US Congress shuts down the Superconducting Super Collider 
at Waxahachie, Texas 
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Appendix B 
Questionnaire used for the Physics Students evaluation 
Questionnaire no. 
Date 	 Start time 
	End time 
Evaluation questions for 'Trust in Science' poster display 
Thank you for taking part in this research, your time is much appreciated. 
All of your comments will be kept anonymous and there are no right or 
wrong answers, so we'd like you to review the posters as honestly and 
critically as possible so we can gain the most from this evaluation. 
Your views about this topic 
1. What do you think was the main message of this display? 
2. Did this message confirm or contradict what you previously 
thought about science? 
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3. Were there any ideas in this display that surprised you? 
4. This display was based on six historical case studies. Have you 
heard about any of these stories before? 
Yes ❑ 	No — go to question 5 ❑  
• 4a. If yes, which ones? 
• 4b. Were the stories on the posters the same as what you had 
previously heard about these historical events or different? 
The same ❑ 	Different ❑  
• 4c. In what ways were these stories the same or different? 
5. Would you be interested in seeing this as a full-scale museum 
exhibition? 
Yes0 
5a. What are the reasons for your opinion? 
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6. This display has arisen because the Government is keen for 
historians of science and other academics to make their work more 
visible to the public. What do you think about this objective of 
having more scholarship on display? 
A few questions about yourself 
7. Have you visited the Science Museum before? 
Yes ❑  - go to Q7a 	 No 0 - go to Q8 
Prefer not to answer ❑  
• 7a. If yes, when was your last previous visit? 
❑ Within the last year 	 ❑  Between 1 and 2 years ago 
❑ Between 3 and 5 years ago 	❑  More than 5 years ago 
• 7b. If within the last year, how many times roughly? 
8. Have you visited any other museums during the past year? 
Yes 0 - go to Q8a 
• 8a. If 'yes', which one(s)? 
No❑ - go to Q9 
Prefer not to answer ❑  
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9. Which of the following age groups do you fit into? 
16-19 yrs 
	
❑  20-24 yrs 
	
❑  25-34 yrs 	❑  35-44 yrs 
❑ 45-54 yrs 
	
❑  55-59 yrs 
	
❑  60-64 yrs 
	
❑  65+ yrs 
Prefer not to answer ri 
10. Are you...? 
Male n 	Female E 	Prefer not to answer 
11. What is your status here at Imperial College? 
❑ Undergraduate 
❑ Postgraduate (Taught) 
❑ Postgraduate (Research) 
❑ Staff — please circle 
• Administration 
• Research — please specify your area of 
expertise: 	  
• Other — please 
specify: 	  
❑ Prefer not to answer 
12. Do you have any final comments or suggestions? 
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Date 
Appendix C  




Evaluation questions for 'Trust in Science' poster display  
Thank you for taking part in this research, your time is much appreciated. 
All of your comments will be kept anonymous and there are no right or 
wrong answers, so we'd like you to review the posters as honestly and 
critically as possible so we can gain the most from this evaluation. 
Your views about this topic 
1. What do you think was the main message of this display? 
2. Did this message confirm or contradict what you previously 
thought about science? 
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3. Were there any ideas in this display that surprised you? 
4. This display was based on six historical case studies. Have you 
heard about any of these stories before? 
Yes Ei - go to Q4a 	 No❑— go to question 5 
• 4a. If yes, which ones? 
• 4b. Were the stories on the posters the same as what you had 
previously heard about these historical events, or different? 
The same ❑ 	 Different ❑  
• 4c. In what way(s) were these stories the same or different? 
5. Would you be interested in seeing this as a full-scale museum 
exhibition? 
Yes ❑ 	 No ❑  
5a. What are the reasons for your opinion? 
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6. This display has arisen because the Government is keen for 
historians of science and other academics to make their work more 
visible to the public. What do you think about this objective of 
having more scholarship on display? 
A few questions about yourself 
7. Did you visit the museum by yourself today or as part of a group? 
❑ By myself 	❑  With another adult 	❑  With a group of adults 
❑ With a group of adults and children (aged 12 years or less) 
❑ With a group of adults and teenagers (13-18yrs) 
❑ With a group of adults, children and teenagers 
8. Have you visited the Science Museum before? 
Yes❑ - go to Q8a 	 No 0 — go to Q9 
Prefer not to answer ❑  
• 8a. If yes, when was your last previous visit? 
❑ Within the last year 	 ❑  Between 1 and 2 years ago 
❑ Between 3 and 5 years ago 	❑  More than 5 years ago 
Prefer not to answer ❑  
• 8b. If within the last year, how many times roughly? 
Prefer not to answer ❑  
- 453 - 
9. Have you visited any other museums during the past year? 
Yes ❑  - go to Q9a 
• 9a. If 'yes', which one(s)? 
No❑- go to Q10 
Prefer not to answer ❑  
10. Which of the following age groups do you fit into? 
❑ 16-19 yrs 	❑  20-24 yrs 
	
❑  25-34 yrs 
	
❑  35-44 yrs 
E 45-54 yrs 	❑  55-59 yrs 
	
❑  60-64 yrs 
	
❑  65+ yrs 
Prefer not to answer ❑  
11. Are you...? 
Male ❑ 
	
Female ❑ 	Prefer not to answer ❑  
12. In which country do you currently live? 
Prefer not to answer ❑  
13. What is the highest level of education you have completed? 
n Primary school ❑  Secondary school 	❑  FE College 
❑ University 	❑  Graduate degree 
❑ Other (please describe) 	  
Prefer not to answer ❑  
14. Do you have any final comments or suggestions? 
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Appendix D 
Interview questions for Stage 2 of the Science Museum  
visitor evaluation  
Questionnaire no. 
Date 	 Start time 	End time 
Evaluation questions for the 'Trust in Science' poster display 
When answering the questions, imagine the following general 
scenario: 
A group of scientists have been working on a particular experiment for 
some time. How do other scientists hear about the experimental results 
and how do they decide which ideas to accept or reject? 
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Before viewing the posters After viewing the posters 
1 a How do these scientists share 	lb. How do these scientists share 
their new results i.e. how do 	their new results i.e. how do other 
other scientists find out about the 	scientists find out about the 
experiment? 	 experiment? 
2a. How do you think scientists 	2b. How do you think scientists 
check other scientists' results? 	check other scientists' results? 
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Before viewing the posters After viewing the posters 
3a. Do you think that there are 	3b. Do you think that there are 
any other factors which may 	any other factors which may 
influence scientists in their 	influence scientists in their 
decision to accept or reject a new 	decision to accept or reject a new 
scientific 	 idea? 	scientific idea? 
4a Would you be interested in 	4b. Would you be interested in 
visiting a future exhibition about 	visiting a future exhibition about 
how science works? Please 	how science works? Please 
explain your answer. 	 explain your answer. 
Yes❑ 	No[] 	 Yes❑ 	No D 
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A few questions about yourself — please tick the appropriate answer 
5. Did you visit the museum by yourself today or as part of a group? 
Please tick 
❑ By myself 	E With another adult 	❑  With a group of adults 
❑ With a group of adults and children (aged 12 years or less) 
❑ With a group of adults and teenagers (13-18yrs) 
❑ With a group of adults, children and teenagers 
Prefer not to answer ❑  
6. Have you visited the Science Museum before? Please tick 
Yes 	— go to Q6a No ❑  - go to Q7 
Prefer not to answer ❑  
• 6a. If yes, when was your last previous visit? 
E Within the last year 	 ❑  Between 1 and 2 years ago 
Li Between 3 and 5 years ago 
	
❑  More than 5 years ago 
Prefer not to answer ❑  
• 6b. If within the last year, how many times roughly? 
Prefer not to answer ❑  
7. Which of the following age groups do you fit into? Please tick 
❑ 16-19 yrs 	❑  20-24 yrs 	❑  25-34 yrs 	❑  35-44 yrs 
❑ 45-54 yrs 	❑  55-59 yrs 	❑  60-64 yrs 	❑  65+ yrs 
Prefer not to answer ❑  
8. Are you...? 
Male ❑ 	Female ❑ 	Prefer not to answer ❑  
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9. What is the highest level of education you have completed? 
If you are a full-time student, please indicate your current level. 
❑ Secondary school 	❑  Sixth Form/FE College 
❑ Undergraduate degree 	❑  Postgraduate degree 
❑ Other (please describe) 	  
Prefer not to answer ❑  
10. Do you have any final comments or suggestions about this 
choice of topic for a museum exhibition? 
For example: 
• Was there any particular case study that interested you the most? 
• Was there any particular case study that interested you the least? 
• Would you be interested in seeing this topic as an entire gallery or 
would you prefer to see it within the context of another gallery about, 
say, genetics or climate change? 
Thank you for your time and comments today. 
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